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THE HIGH-SPEED MOTOR-BOAT MODEL. 

The growing pepularity of the high-speed motor boat 
is shown by the fact that an exhibition devoted en- 
ti»ely to small power-driven vessels of high speed has 
recently been held in this city in which an excellent 
exhibit was made of some of the latest and fastest of 
these craft and of the most approved types of engine 
used for their propulsion. The cause of the extremely 
high speed that is developed by these boats is two- 
fold. In the first place, it is due to the introduction 
and refinement of a new principle of modeling develop- 
ed during the past few years, which is an entire 
departure in some respects from the accepted speed 
lines for fast vessels which have governed designers 
ever since the modeling of high-speed craft was placed 
upon a scientific basis. The other cause is to be found 
in the remarkable development of the gas engine, re- 
sulting in the production of a given horse power for 
a minimum amount of dead weight. It is the simul- 
taneous production of a high-speed model and an ideal 
motor to drive it that is responsible for the wide- 
spread interest in this fascinating form of sport. 

The credit for the development of what might be 
called, for want of a more descriptive term, the mo- 
tor-boat model, is shared equally by the yacht de- 
signers of the old and the new world; and we say 
this without any disparagement of the work done by 
the torpedo-boat builders, such as Thornycroft ■ and 
Yarrow in England, Normand in France, and Schichau 
in Germany. Mention should be made of the speedy 
craft built by Herreshoff and Mosher in this country, 
and the work done by Kretschmer, naval constructor 
of the German navy. It is difficult to say just who was 
the originator of the type, and it is probable that it ' 
was an evolution that was the outcome of continued 
experiment and trial. Kretschmer, working on inde- 
pendent lines in Germany, seems to have clear title 
to originality in his own country, where he was en- 
abled to patent his "tetrahedral construction;" but 
we understand that his application in this country 
was denied on the ground that the same principle has 
been in use for some years in the Mosher boats. In 
this connection we may mention that in the current 
issue of the Supplement we publish the plans of one 
or two fast German launches of this design, together 
with a description of the principles upon which their 
lines were drawn. 

The main object aimed at in the lines of this craft 
is to keep down wave-making, which at high speed is 
the chief cause of resistance. The water lines are 
practically straight from the bow almost to the stern, 
and the bow angle at the water line is twice as sharp 
as that of a boat of equal length and beam modeled 
on the old speed-line theories. Straight water lines 
are secured by placing the point of greatest beam 
at the extreme or almost extreme stern of the vessel, 
an arrangement which causes the immersed sections to 
vary from a sharp, deep V at the bow to a broad, 
shallow U at the stern. The sharp angles of the water 
line and the gradual change from V to U sections may 
be regarded as the cause of the inappreciable wave for- 
mation, since the currents of displaced water are not 
subjected to a constant change in direction as in ordi- 
nary boats; and when these craft are driven at full 
speed, only a slight bow-wave is formed and a rela- 
tively small stern-wave, while no hollowing of the 
water at the sides of the boat is perceptible. Another 
advantage is that in spite of the great sharpness of the 
lines, the boat has a greater beam than one of equal 
fineness of line built upon the ordinary model, with 
a corresponding gain in stability. At the same time, 
these vessels are extremely sensitive to any disar- 
rangement of their trim, and if the proper trim be not 
preserved, there is a marked diminution of the speed. 
Whether principles that have been so successful in 
small boats are capable of application to large ocean- 
going ships is, we think, open to question. This very 
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matter of trimming would, at the outset, present con- 
siderable difficulties of a commercial and operative 
quality. Mr. Kretschmer, however, has been engaged 
in designing upon his "tetrahedral" principles an 
ocean-going vessel of the size of "Kaiser Wilhelm II.," 
and on a length of 690 feet, a beam of 78% feet and 
a maximum draft forward of 24% feet, diminishing to- 
ward the stern, he produces a ship which, with an indi- 
cated horse power of 20,000, he expects to realize a 
speed of 24 knots. In this connection it is interesting 
to note that towing tank experiments carried out by 
the Russian navy department at St. Petersburg have 
demonstrated the merits of this form for the attain- 
ment of high speed. For low speeds of 12 knots ana 
under, no perceptible advantage is noticeable between 
the tetrahedral and the ordinary model; from 12 to 14 
and even up to 16 knots, the towing tests showed that 
the tetrahedral form is at a disadvantage, since by 
reason of the greater amount of frictional surface pre- 
sented, greater power is required for a given speed 
than with a ship constructed in accordance with the 
usual principles; but for speeds above those mentioned, 
where wave-making is set up, the new design gains in 
speed at a multiplying rate. 



RAISING CARRIER PIGEONS. 

The popularity of the homing, or carrier, pigeon has 
been greatly enhanced in the last few years by the 
annual races held in different parts of the country. At 
the present time fanciers are arranging for a race 
during the coming summer, which will eclipse any- 
thing heretofore attempted. The race will be for 500 
miles, from Spartanburg, N. C, to Philadelphia, and 
over 2,000 birds are expected to enter the contest. It 
will be held on the Fourth of July, and in all prob- 
ability most of the pigeons will cover the distance in 
ten hours. The present record for the flight is 1,603 
yards in a minute, which in a 500-mile race should 
enable birds of ordinary speed to finish within ten 
or twelve hours. 

The event will be one of a series of contests which 
have been held in the past ten years; but it will be 
the first 500-mile one in which anything like so many 
birds have started. In the 200-mile race of several 
years ago from Orangeburg, Va., 1,500 birds were 
liberated. In 1896 a smaller number of birds were 
started in the race. In this race two birds flew 614 
miles in one day, and several have covered 600 miles 
in a day with apparent ease. The pigeons are carried 
to the starting place in baskets arranged especially 
for them, and liberated directly from the baskets if 
the day is favorable for an immediate start. Pigeon 
sheds are made to accommodate the birds for a pro- 
longed stay in the event of unfavorable weather. The 
birds are shipped to the scene of the race by special 
cars under the direct care of the Pigeon-Flyers' Pro- 
tective Association. Hundreds of birds have been lost 
in the past races through theft, and many owners of 
fine homing-pigeons have consequently been reluctant 
to enter their birds in the contests for fear of losing 
them. In the present race a uniform style of lock 
for the baskets will be adopted, and only the care- 
takers will be provided with keys. If the locks are 
opened or picked, and pigeons stolen, the association 
will investigate and prosecute the offenders. 

There is no more delightful sport than pigeon racing 
of this character, nor any more enthusiastic sports- 
men than the breeders of the homing pigeons. Clubs 
devoted to raising and improving the carriers are scat- 
tered in every State in the Union, and their member- 
ships are all large; but there are tens of thousands 
of individual breeders who do not belong to any as- 
sociation. Thousands of these breeders enter their 
home-raised pigeons in the races and sometimes win 
prizes which the professionals fail to capture. 

The best carrier pigeons are worth several hundred 
dollars in the market, and some cannot be purchased 
at any price. During the annual pigeon show at Madi- 
son Square Garden last year, $200 and even $300 were 
refused by the owners for some of their choicest pets. 
The average exhibited were valued at $25 and $50. 
Prices, however, do not stand in the way of the pigeon 
fancier to-day, for excellent homing pigeons can be 
purchased for $5 and less. One can start a loft with 
half a dozen breeders, and within a few seasons have 
all the birds desired. The loft is a simple affair where 
only a few birds are raised. The breeding quarters 
are separated from the living quarters, and a place 
large enough for the birds to stretch their wings is 
provided. The wonderful instinct of the homers is 
made apparent at an early age; but it is something 
that is partly due to training and development. A 
carrier pigeon that has never been released from its 
loft until full grown cannot find its way back over a 
long route. The process of training is necessary when 
the pigeons take their first flight. 

"Home," to the carrier pigeon, is where it was born. 
There is no other home, although they have been 
trained to adopt a second home in some instances. 
When born in the loft, it is an easy matter for the 
breeder to teach the pigeon to return to it. The pro- 
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cess of training consists simply in releasing the bird 
when first able to fly a short distance from the loft. 
The pigeon will jump into the air, and after a few 
circles, fly straight to the loft. In the second flight 
the distance is increased, and so on until the bird's 
education is complete. This education must be con- 
ducted by the breeder with gentleness and due con- 
sideration for the bird's feeling. If the distance for 
the first flight is too great for the pigeon, it will get 
confused, and it is liable to prove less accurate in its 
future flights. Each progressive step must be made 
for the purpose of establishing the bird's sense of 
distance and direction, and not to see how far it can be 
removed from the loft without losing the way in re- 
turning. A lost homing-pigeon is never quite the same, 
even after being rescued and taken home. After the 
bird gains full maturity and its education has been 
completed by the process described, it seems capable 
of finding its way home from almost anywhere. Birds 
released in Jacksonville have flown a thousand miles 
north to their homes without being lost. 

When released, a homing-pigeon does not fly con- 
tinuously unless the distance is short enough to enable 
it to reach, home without stopping for rest. If the dis- 
tance can be covered in ten or twelve hours, the pigeons 
apparently take little rest, but fly almost continuously 
until they reach their loft. In the few 1,000-mile races 
conducted years ago on the Atlantic sea coast from 
Florida to New York and Philadelphia, a number of 
the birds were lost, while others stopped on the way 
several times to rest; but the choicest birds which 
finished the long course were apparently on the wing 
most of the time, stopping possibly a few hours on the 
way to get food and rest. These long flights are not 
encouraged to any great extent any more, for the birds 
are not only frequently lost, but they cannot always 
get proper food along the route to sustain their 
powers. The birds have been weakened, and the effect 
on their health proved permanent. The 500-mile race 
is the favorite for long-distance birds, and 200 and 
300-mile courses for the younger birds that have not 
yet won their laurels. 

Besides being bred as pets and desirable companions, 
the homing-pigeons are now being used for various 
services. It looks very much as if their services as 
war messengers would . soon be dispensed with, for 
wireless telegraphy has made the pigeons superfluous, 
and the extensive pigeon lofts in the military and naval 
services of European nations will probably soon be- 
come useless. 

In peaceful pursuits, however, the homing-pigeons 
have in recent years become of great service. Country 
physicians have in many instances adopted them as 
messengers. A physician raises a loft of carriers for 
the pleasure of it, and when he visits a patient four 
or five miles away, he carries with him a basket con- 
taining one of his birds. If dangerous symptoms arise 
in the night or the following day, the pigeon is released, 
with a message. Some physicians with long country 
routes carry a half a dozen or more of these pigeons 
on their rounds, and leave one at each place. A daily 
report of the different cases can thus be obtained by 
pigeon service at no cost to physician or patient. This, 
service has also been extended on the large Western 
farms. Some farmers receive daily reports of the mar- 
kets from the city in this way. There are no telephone 
or telegraph wires to send the messages; but the 
pigeons answer the purpose satisfactorily. All that is 
required is a trip to the city once a fortnight to carry 
back the birds, and some one in the city to write the 
reports and release the birds. 

*-<-•"►-» 



ON THE WORKING OF COMBINED COHERERS. 
In a paper recently read before the French Academy 
of Sciences, M. A. Turpain examines the behavior ot 
a set of several coherers connected to the same anten- 
na. The sensitiveness of a coherer is determined by 
means of the distance over which a radiator is just 
capable of acting distinctly on the coherer. The dis- 
tinctness of this action is given by the value of the 
current, which, after cohesion has been established, 
will traverse a very sensitive galvanometer. If the 
coherer be inserted in a closed circuit, its sensitive- 
ness is found to be much higher than when in open 
circuit; in fact, at the moment of the emission of 
waves, one electrode only of the coherer is connected 
to the antenna and to one pole of the cell, the current 
of which is intended to traverse it, while the other 
electrode of the coherer is insulated. This is started 
by connecting the insulated electrode of the coherer 
to the ground and to the second pole of the battery 
after the. waves have been emitted. If several coher- 
ers be connected in shunt, one of the electrodes of each 
coherer being connected to the common antenna, 
while the other is or is not connected to the remain- 
der of the circuit, the following facts are stated: 1- 
The coherers will preserve the same relative sensi- 
tiveness, both in open and in closed circuits. 2. In 
order to ascertain the sensitiveness of several asso- 
ciated coherers, an emission of waves such that one- 
coherer only is acted on, should be produced, all the 
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coherers being in closed circuit. The operative co- 
herer is next put in open circuit by insulating one of 
its electrodes, when another emission of waves is 
caused to act on the coherer left in closed circuit. 
After putting this second coherer in open circuit, the 
samelprocess is continued until all the coherers to be 
classified have been dealt with. Experiment goes to 
show that the sensitiveness of each coherer is the 
same when used both separately and in connection 
with neighboring coherers experimented on at the 
same time. As regards, in the second place, coherers 
connected in series, if all the coherers be decohered, 
the circuit (coherers-battery-galvanometer-coherers) 
will include as many breaks as coherers. In order to 
ascertain the sensitiveness of each of the coherers, 
waves are produced by establishing conductive bridges 
connecting the mercury vessels, the distribution of 
which may easily be imagined, when each of the co- 
herers taken apart is connected to the circuit (bat- 
tery-galvanometer), the degree of cohesion produced 
by the emission of waves being thus ascertained. The 
connection of an antenna with a coherer electrode will 
augment the sensitiveness of the latter. The point of 
contact between the antenna and a circuit, comprising 
several series-connected coherers, being varied, the 
sensitiveness of the coherer system is thus found to 
undergo material alterations. The results of this ex- 
perimental investigation are applied first to construct- 
ing an apparatus for recording the course of thunder 
storms; and, second, to designing sensitive instru- 
ments which may be utilized both in wireless telegra- 
phy and in Hertzian wave telegraphy with conductors. 

^ « ♦ 1 ^ 

FLEETS IN THE FAR EAST— AN ENGLISH REVIEW OF 
THE POSITION OF RUSSIA AND JAPAN. 

BY ARCHIBALD S. HUBD, OF LONDON, ENGLAND. 

(Concluded from page 171.) 
As the two powers are at present, Japan had the 
advantage at the opening of the war, and this has been 
greatly enhanced by her initial success. She possesses 
more ships, such as her six battleships and her eight 
armored cruisers, of first-class fighting power, while the 
value of one or two of the Russian battleships and 
armored cruisers is problematical. Moreover, the Jap- 
anese ships are well manned with officers and men of 
the highest intelligence and training, while Russia has 
hurried her ships out to the Far Bast inadequately 
manned, especially as to mechanical ratings, which are 
of supreme importance. This is the present situation. 
What will be the position six or eight months hence? 
Unless the present war is to be an unbroken succession 
of disasters, which is scarcely probable, Russia should 
at least hold her own on land, until the arrival of the 
five powerful battleships which are nearing completion 
in the Baltic yards. Her programme of shipbuilding of 
1S98 included seven first-class battleships. At present 
only two of these ships have been completed and sent 
to the Pacific, the "Retvisan" and the "Czarevitch," 
together with several armored cruisers. The five other 
battleships are nearly ready for sea. It is officially 
announced that they will be finished this year (1904) 
and unless the early disasters have caused a change in 
the Russian plans, all these vessels are to be dis- 
patched at the earliest moment to strengthen the Par 
Eastern squadron. According to the official programme 
the following reinforcements will be sent from the 
Baltic to Port Arthur to join Admiral Alexieff's com- 
mand in the course of this year: 

Five battleships — "Imperator Alexander III." "Boro- 
dino,", "Orel," "Slava," and "Kniaz Souvarow." 

Two cruisers of the second class — "Jemtchug" and 
"Izumrud," of 3,200 tons displacement and 22% knots 
speed. 

Eleven torpedo boats. 

The five battleships are of a most powerful type, 
displacing 13,500 tons of water, well armored, and 
armed with the following weapons of the latest manu- 
facture: 

20 12-inch breechloaders. 
60 6-inch quickfirers. 
100 3-inch quickfirers. 
100 3 pounders. 
40 1 pounders. 
20 torpedo tubes. 
These fine ships are improvements upon the "Czare- 
vitch," which was illustrated recently in the Scientific 
American. It must be confessed that these ships repre- 
sent most substantial reinforcements. Stated in the 
fewest possible words, their arrival at Port Arthur 
will signify that if she can repair her damaged battle- 
ships Russia has won, on paper, at least, the game 
she has played so skillfully for the past eight years. 
The "Imperator Alexander III." will be completed this 
spring and the others during the year. It is officially 
announced that the three battleships and most of the 
cruisers injured at Port Arthur can be repaired; and 
the damages as detailed in Alexieff's report are not 
necessarily irreparable. If Port Arthur and Vladivo- 
stock can hold out and the fleets remain under their 
guns until the five battleships arrive Russia will have 
an overwhelming superiority in battleships. 



But it may be asked what will be Japan's position six 
or eight months hence. As she is to-day, so she will be 
then. Her shipbuilding programme, undertaken at the 
close of the war with China, has been completed, and 
she has commenced the construction of no more armor- 
ed ships. A project has been under discussion for two 
years, but financial difficulties have interposed to cause 
its postponement. Time can render this newest mem- 
ber of the concert of the powers no aid, and meantime 
Russia will be reaping the full advantage of the colossal 
naval expenditure on which she embarked in 1898. 

Should the Russian reinforcements succeed in reach- 
ing Port Arthur, she would have at least eleven and 
possibly thirteen battleships, and five armored cruisers 
to oppose the six battleships and eight armored cruis- 
ers of Japan, and against such odds, unless the Rus- 
sian personnel is hopelessly incapable, Japan could 
not fight with any hope of success. The Russian fleet 
will be far superior numerically at this date to the 
British Mediterranean squadron in armored ships, 
though not equal to it in fighting power. 

Other powers do not maintain their navies for the 
express purpose of guarding their interests in the Far 
East, and it is unlikely that any of them will make any 
considerable additions to their squadrons in the Pa- 
cific in the next few months. Great Britain, it is true, 
has sent out an additional battleship, the "Centurion," 
but it is impossible that with the claims on her re- 
sources for the defense of the Mediterranean, the Eng- 
lish Channel, and the North Sea, she can strengthen 
her squadron in the Far East much more. There is 
also little likelihood that either the United States, Ger- 
many, or France will materially weaken their position 
at vital points nearer home to add to the squadrons 
they now maintain in Chinese waters. It may be taken 
for granted that six or eight months hence the naval 
representation of the other great powers will be much 
the same as to-day. The strength of the several 
fleets is set out below in summary, the British and 
Russian reinforcements being included: 



Russia. 

Battleships 13* 

Cruisers — 

Armored 5 

Protected. ... 11$ 

Torpedo craft... 40 



Great 
Britain. Japan. 



Ger- 
U. S. many. France. 
3 .. 1 



13 



8 
16 
97 



2f 
4 



2 

5 

14 



* Three of these battleships are temporarily disabled. 
-j-These two ships are coast service monitors. 
$ This is exclusive of the four cruisers sunk ; but includes 
four that are temporarily disabled. 

These brief details indicate inadequately the rela- 
tive strength of the squadrons, but they serve to bring 
into relief the strong position which Russia will hold 
should she be able to maintain her position until her 
fleet has been reinforced. In St. Petersburg it is real- 
ized that while in Europe Russia must continue to be 
at considerable disadvantage, she can dominate Chinese 
waters with little fear of any other power interfering 
with her designs. Whatever the outcome of the present 
war, the eventual result of Russia's action cannot be 
prevented by the Island Kingdom because it has not 
the requisite staying and financial power and natural 
resources which will enable it to continue indefinitely 
its opposition to Russian designs. 

It may be of interest to append a complete list of the 
fleets of the great powers in the Far East. 

GREAT BRITAIN. 

(Admiral Sir Gerard 

Noel) 
(Rear Admiral the 

Hon. A. G. Curzon- 

Howe) 

Ocean I 

Vengeance. ... J 

Centurion Battleship, 10,500 tons. 

Cressy. . . .' Armored cruiser, 12,000 tons. 

Leviathan. Armored cruiser, 14,100 tons. 

Amphitrite. . .. ) plrgt clags cnJ iser, 11,000 tons. 

Argonaut. .... f 

Blenheim . . . .... First class cruiser, 9,000 tons. 

Eclipse. . 
Talbot. . . 

Sirius Second class cruiser, 3,600 tons. 

Thetis .Second class cruiser, 3,400 tons. 

Fearless. ...... .Third class cruiser, 1,580 tons. 

Pbcenix ) 

Algerine I Sloop, 1,050 tons. 

Esplegle \ 

Rinaldo ") 

Rosario Uloop, 980 tons. 

\ estal [ 

Mutine J 

Bramble I First class gunboat. 710 tons. 

Rritomart. ... ( 

Kinsba River steamer, 331 tons 

Moorhen. 

Teal 



Glory. 



Albion. 



y 



Sister battleships of 13,950 
tons. 



J 



. Second class cruiser, 5,600 tons. 



! 



Second class gunboat, 180 tons. 



Robin ) 

Snipe r Second class gunboat, 85 tons. 



River gunboat, 85 tons. 
Second class gunboat, 150 tons. 



Sandpiper 

Woodcock ) 

Woo dirk f 

Six torpedo boat destroyers. 

UNITED STATES. 

Kentucky (Rear- Admiral R. D. Evans, commander-in- 
chief), battleship, 11,540 tons. 

Wisconsin (Rear-Admiral P. H. Cooper, commanding 

JSorthern Squadron), battleship, 11,565 
tons. 



Oregon Battleship, 10,288 tons. 

Monadnock. ...)„_ 

,- . 'Monitor, 4,005 tons. 

Monterey C 

Albany > 

New Orleans.. ["Second class cruiser, 3,769 tons. 

Raleigh i 

Cincinnati. f Second class cruiser, 3,213 tons. 

Isla de Cuba Gunboat, 1,125 tons. 

Wilmington... ) ,, , . „ „„_ . 

., , I Gunboat, 1,397 tons. 

Helena ' ' 

Annapolis 1 

Vicksburg. . . . J" Gunboat, 1,000 tons. 

Don Juan of 

Austria .Gunboat, 1,130 tons. 

Villabos Gunboat, 347 tons. 

Callao Gunboat, 250 tons. 

El Cano Gunboat, 600 tons. 

Alhoy Gunboat, 51 tons. 

Samar Gunboat, 210 tons. 

Frolic Converted yacht, 607 tons. 

Rainbow (At Cavite, Rear Admiral Yates Stirling), 

distilling ship. 

In addition there are two colliers, the Justin and Pompey ; 
two tugs, the Piacalagua and Wompatuck, and the supply 
ships Zaffro and Nanshan. 

FRANCE. 

Redoubtable Battleship, old, 8,767 tons. 

Vauban Armored cruiser, old, 6,150 tons. 

Montcalm (Vice-Admiral Marechal), armored cruiser, 

9,516 tons. 
Chateaurenault . .First class cruiser, 8,018 tons. 

Bugeaud Second class cruiser, 3,722 tons. 

Pascal Second class cruiser, 3,985 tons. 

.„. (.Armored gunboat, 1,640 tons. 

Acheron f 

Surprise Gunboat, 627 tons. 

Vigilant Gunboat, 123 tons. 

Decidee Gunboat, 646 tons. 

Argus Gunboat, 123 tons. 

Comete Gunboat, 473 tons. 

Caronade Gunboat, 140 tons. 

Bengali Dispatch vessel, 547 tons. 

Alouette Dispatch vessel, 506 tons. 

GERMANY. 

Furst Bismarck. .(Rear- Admiral von Prittwitz), armored 

cruiser, 10,650 tons. 
Ilansa (Rear-Admiral Graf Baudissin), second class 

cruiser, 6,100 tons. 

Bertha Second class cruiser, 6,100 tons. 

Thetis Third class cruiser, 2,645 tons. 

Grier Third class cruiser, 1,776 tons. 

Bussard ) . ».,,>■■. 

~ ,, I Third class cruiser, 1,580 tons. 

Seeadler I 

ITALY. 

Vettor Pisani . . .Armored cruiser, 6,500 tons. 
Elba Second class cruiser, 2,730 tons. 



SCIENCE NOTES. 

A Russian naturalist has made a series of measure- 
ments, by a thermo-electric method, of the temperature 
of insects. A few of his results are noticed below. The 
temperature of the human body, it will be remem- 
bered, is essentially the same in the tropics and in the 
polar zones. Insects at rest have a temperature essen-. 
tially the same as that of the surrounding air in ordi- 
nary conditions of heat and of humidity. Under usual 
conditions the temperature of an insect rises with 
that of the surrounding air, only more slowly. When 
the air is very moist the insect's temperature may rise 
more rapidly than that of the air. When the insect 
begins to move, its temperature rises and continues 
to rise until the motion ceases. This rise of tempera- 
ture continues till at about 38 deg. C. (102.2 deg. F.) 
a heat paralysis sets in. The paralysis is only tem- 
porary; it ceases as the temperature falls once more. 
Below — 0.5 deg. C. (31 deg. F.) insects are perfectly 
without motion. The temperature must, in general, 
be raised to 12 deg. C. (53.6 deg. F.) before the wings 
are moved. For one species — Saturnia pyri — the high- 
est temperature compatible with life is 115 deg. F. 
This is about the temperature that is fatal to vegetable 
life. 

For some time past prussic acid has been considered' 
to be the most deadly poison extant. Mr. Lascelles 
Scott, of Little Ilford, England, however, has now dis- 
covered a far more deadly poison — the substance scien- 
tifically known as di-methylarsine cyanide, or more 
familiarly as cyanide of cacodyl. Three grains of this 
substance diffused in a room full of people would kill 
all present, so powerful is it. So deadly is this poison, 
that it is highly dangerous to handle it. It is a white 
powder melting at 33 deg. and boiling at 140 deg. 
When exposed to the air it emits a slight vapor, to in- 
hale which is death. Mr. Lascelles Scott has experi- 
enced the deadly nature of this poison, for while he 
was assisting Sir B. W. Richardson in the compilation 
of his work "On the Causes of the Coagulation of the 
Blood," he tried its effect upon animals. One-millionth 
part of cyanide of cacodyl in the atmosphere of an air- 
tight cage killed a dog almost instantaneously, and 
then its power was by no means exhausted, for a sec- 
ond, third, and fourth dog placed in the same cage, 
instantaneously died from the effect of that single in- 
finitesimal dose. Although so little of the properties 
of this poison are known, it was first made many years 
ago. Cadet, the famous French chemist, by combining 
acetate of potassium with white arsenic, produced a 
fuming liquid which, although he did not know it, was 
oxide of cacodyl. The German chemist Bunsen com- 
bined this with cyanogen, a radical of prussic acid, and 
made cyanide of cacodyl, the formula of which is 
AsMe,Cy. 
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ROTARY VALVE FOR SAWMILLS. 

An improved form of rotary valve has recently been 
invented by Mr. Randolph Gillette, of Little Falls, 
Minn. This valve is particularly adapted for use on 
sawmills and embodies means for quickly shutting off 
the live and exhaust steam at the same time when de- 
sired, thus bringing the carriage almost instantly to 
a stop, and effectually preventing it from running 




ROTARY VALVE FOR SAWMILLS. 

away. Furthermore, the revoluble valve plug is ar- 
ranged to prevent unequal expansion and contraction, 
which would distort it and cause it to bind. In our 
illustration we show one end of a steam cylinder with 
the rotary valve attached thereto. A similar valve 
-with the exception of a slightly different arrangement 
of the ports, as shown in the lower left-hand sectional 
view, is attached to the opposite end of the steam cylin- 
der. These valves are connected to a common live 
steam pipe and are also controlled by a common lever. 
As more clearly shown in the section views, the steam 
is admitted to two ports in each valve casing, one at 
each side of the revoluble cylinder plug. A shaft 
passes through the center of the cylinder plug and on 
this, at each end of the cylinder, a hub is mounted. 
To allow for contraction and expansion the cylinder 
plug is not directly connected to these hubs, but is 
secured by pins to webs formed thereon. The cylinder 
plug opens at the ends into steam passages which 
connect with the steam cylinder above. The exhaust 
port is shown at the bottom of the casing, and may 
be connected with the steam cylinder through either of 
two ports oppositely disposed in the cylinder plug. 
Similarly the live steam ports may be connected with 
the steam cylinder by bringing into register with 
them two ports lying between the exhaust ports in the 
cylinder plug. It will be observed that the valve may 
be turned to cut off the steam from the steam cylin- 
der, at the same time opening the exhaust port; or, 
by further turning the valve in the same direction, or 
by reverse movement of the valve, both 
the inlet and exhaust ports will be closed. 
If a workman finds that he cannot stop the 
steam feed by operating the controlling 
lever backward, he may drive it forward, 
and thus stop the feed, or, if the carriage 
is moving backward, and he cannot cause 
the lever to move forward, he can drive the 
lever backward in the same direction and 
stop the feed. 



THE ADAM-BOUDIN GLOBULAR BOAT. 

Evidently the roller boat idea is hard to 
kill. The continental papers have been 
illustrating what is considered a new type 
of craft which goes by the name of the 
"Adam-Boudin self-propeller." The boat, 
from what we have been able to gather, con- 
sists of two concentric spheres, the inner 
of which, containing a 24-horsepower motor, 
drives the outer sphere. Vanes are provid- 
ed on the outer sphere, for the purpose, we 
presume, of securing some kind of a hold 
on the water. The motor has four speeds 
and a reversing gear. The inventor has 
high hopes for his craft. He confidently 
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assures the representatives of the foreign press that 
he will be able to make 50 kilometers (31 miles) an 
hour with his boat. For our illustrations we are in- 
debted to the London Illustrated News. 



IIoiv Baby Bats are Nursed. 

"Ever since the days of Pliny," writes Mr. R. Ly- 
dekker in Knowledge, "it has been a matter of com- 
mon knowledge that female bats are in the 
habit of carrying their helpless young about 
with them during their aerial flights for some 
time after birth. With the exception of one 
peculiar species, the young bat always clings 
to the under surface of its mother's body, where 
it obtains a secure hold among the dense coat 
of fur. The precise position in which the 
young bat supports itself when its parent is in 
flight does not appear to be recorded. , , _ 
By the older observers it was generally con- 
sidered that bats commonly produced two young 
at a birth, as is testified by Pliny, who wrote 
that the female carried her twin offspring 
about with her. Later observations, however, 
led to the conclusion that this idea was errone- 
ous, and that as a rule only one is produced 
at a birth. , , . The late Dr. G. E. Dobson. 
in his time the greatest authority on bats 
noticed that in certain species of fruit-bat' 
the nipples of the males were much enlarged 
during the breeding season; and from this cir- 
cumstance he started an entirely novel idea, 
which is expressed in the following sentences: 
'It is probable that where two young are born 
at a single birth, the male relieves the female 
of the charge of one (as the weight of two 
might render flight difficult or impossible), and 
at the same time performs the office of a nurse. 
It is well known that many species of bats have 
occasionally two young at a birth, but I have 
never found a mother with more than one 
clinging to her body. The size of the pectoral 
teats in many male specimens (though in none 
yet observed by me so large as in this species 
and in another case referred to above) led me 
to think that instances of the male performing 
the office of nurse are probably not uncommon 
among bats.' Whether this suggestion is true of fruit- 
bats must be left for future observation to determine; 
but it is now practically certain that it will not hold 
good for the ordinary insectivorous bats; although, 
so far as I know, no case has hitherto been recorded 
where' a female of any of the European species of 
bats has been actually seen carrying about her twin 
offspring. The interest that would attach to a well- 
authenticated instance of this nature may be com- 
mended to the attention of the readers of Knowledge. 
If, however, instances of female bats carrying more 
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than one baby offspring clinging to their bodies are 
unknown in Europe, they have recently been brought 
to light in America. And in these instances not only 
has the parent bat been seen loaded with the weight 
of twins, but actually with that of a quartette." 



VALVE FOR CONTROL OF HYDRAULIC ELEVATORS. 

A patent has recently been granted to Mr. Joseph 
Utrilla, of 205 Second Street, Jersey City, N. J., for 
an improved form of valve particularly adapted for 
use in controlling the motive agent for hydraulic 
or similar elevators. The valve is very simply con- 
structed and may be readily and quickly operated. A 
perspective view of the valve in section and the gear- 
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VALVE FOR HYDRAULIC ELEVATORS. 

ing by which it is operated is shown herewith, also a 
transverse section taken through the center of the 
valve. By comparing these two views the simple con- 
struction will be readily understood. The valve proper 
consists of a drum with a large opening at the bottom, 
and a smaller opening at one side. Passing trans- 
versely through the drum is a tubular port of oval 
cross section, which is designed to communicate with 
inlet and outlet ports in the side walls of the valve 
casing. The valve proper rests upon a wear ring in 
the bottom of the casing, and extending upward from 
the valve through a stuffing box on the top wall of the 
cas'ing is a valve stem having a segmental bevel 
pinion on its end engaging with a segmental bevel 
gear on a shaft supported in bearings attached to the 
valve casing. Mounted on this shaft is a cable wheel 
by which the valve is operated. A counter-weight is 
attached to the cable wheel for automatically moving 
the valve to closed position upon releasing the cable 
pressure. In operation, when the valve lies in such 
position as to bring the tubular port in line with the 
ports in the valve casing, pressure is admitted to 
move the elevator upward. By moving the valve 
through an angle of 45 degrees the tubular port is 
thrown out of register with the ports in the side walls 
of the valve casing, as shown in the transverse-section 
view, and the pressure is thus cut off and the elevator 
stopped. To cause downward movement of the elevator 
the valve is turned through a further angle of 4 5 
degrees, bringing the port in the side wall of the 
valve drum into communication with the outlet port 
of the valve casing, thus permitting the water or 
other motive agent to pass back through the outlet 
port, and thence through the ports in the side wall 
and the bottom of the valve drum and out through the 
port in the bottom of the valve casing. It will be 
noted that the whole movement of the valve is in the 
space of 90 degrees; therefore, it may be 
quickly operated in both directions. 



The "blue ground" in which diamonds are 
found at the Be Beers and Kimberley mines 
is called by Dr. Stelzner a "breccia." Most 
of the angular-edged or rounded fragments 
of this breccia are composed of a green- 
black or blue-black serpentine-like mass. 
Fragments of rock which are found in Karoo 
formation — such as sandstone, shale, and 
diabase — are to be found in the "blue 
ground." There are also other rocks, in the 
shape of bowlders, which are not known in 
the Karoo formation, and which doubtless 
come from a greater depth, possibly from 
the rocks upon which the Karoo beds lie. 
The mass of the "blue ground" consists of 
olivine, more or less changed by oxidation, 
with the following minerals: Chromic 
diallage, bronzite, pyrope containing chrom- 
ium, flesh-colored zircons (locally called 
Dutch bort), cyanite, biotite, chromite, 
titanium, magnetic iron, and, finally, small 
crystals of perofskite. — The Engineering 
Record. 
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THE LARGEST PHOTOGRAPH IN THE WORLD. 

BY OUR BERLIN CORRESPONDENT. 

At the recent Dresden Exhibition of German Civic 
Life, the Neue Photographische Ges. Berlin Steglitz 
exhibited a photograph which is said to be the largest 
ever taken. This gigantic picture measures 12 meters 
by iy 2 meters (39 feet 8 inches by 4 feet 11 inches). 
Another copy of the photograph will be exhibited at 
the World's Fair by the Rotograph Company, of New 
York. 

The photograph represents the Bay of Naples, and 
was taken from Castel San Marino, the highest point 
behind Naples, from which the eye commands the 



whole city and bay as far as Mount Vesuvius and 
Capri. In order to secure as extensive a panorama as 
possible, six different views on as many plates, meas- 
uring 21 x 27 centimeters (8.1 inches x 10.5 inches) 
were first taken. Prom these six plates, which were 
designed with a view to being connected to one an- 
other in a continuous series, six enlargements, l'/i x 
2 meters (4 feet 11 inches by 6 feet 7 inches) in size 
were prepared by means of an apparatus with a lens 
32 centimeters (1. foot) in diameter. The enlarge- 
ments were made directly on silver bromide paper. 
The inherent difficulty of connecting the single plates 
so as to avoid any break was overcome so successfully 



that it is practically impossible to detect the boundary 
line of any two plates. According to their character, 
the six negatives were exposed for unequal periods, 
varying between Vi and 1*4 hours. 

In order to develop the picture, a huge wheel was 
made of specially prepared wood. The wheel was 4 me- 
ters (13.12 feet) in diameter and 1.75 meters (5.5 
feet) in breadth, the periphery thus being 12y 2 meters 
(41 feet), and containing 90 slats intended for re- 
ceiving the photographic paper. There were further 
used three large tanks about, 70 x /-> cubic feet in capacity, 
intended respectively for the developing, clearing, and 
fixing solutions, acetic acid and sodium hydroxide 
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Unreeling the Print into the Clearing Bath. 
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solutions. Each lank could be shifted about on five 
iron wheels moving along rails 16 meters (52.48 feet) 
In length. A gigantic water tank, 15 meters (49.2 feet) 
in length, 2 meters (6.56 feet) in breadth, and ",\ meter 
(2.46 feet) in height, having a total capacity as high as 
476.68 cubic feet, was further used. 

On account of the large developing wheel employed, 
the paper was developed by night in ihe open air. Be- 
fore developing the picture, the exposed paper, fitted 
with a protecting cover, was laid over the slats of 
the wheel. The wheel was then set rotating. As it 
turned, it dipped the lower part of the paper into the 
developing liquid. The light portions were especially 
treated with sponges impregnated with energetic de- 
velopers. Portions whose development was too rapid 
were checked by means of iced acetic acid solutions. 
An iron oxalate developer was used. 

After first interrupting the developing process by 
projecting iced acetic acid on the photograph by means 
of a hand pump, the paper was conveyed into an acetic- 
acid bath, where the clearing process was completed 
after twenty minutes' time. The picture, after an in- 
tense rinsing, was transferred into the fixing bath, 
where it remained three-quarters of an hour. After 
another rinsing the photograph was thence conveyed 
into the large washing tank above mentioned, where it 
remained for about eight hours, while a continuous 
supply and withdrawal of water took place. The total 
consumption of water used in washing the print was 
about 1.0,593 cubic feet. 

After the water was drawn off, the picture was 
stretched out on wooden bars attached to the upper 
edge of the tank, where it remained for about ten 
hours before it was completely dried. 



SAMUEL PIERPONT LANGLEY. 

It is safe to say that no just estimate of the very 
eminent and useful pioneers of the physical sciences 
for the past several decades would fail to include Sam- 
uel Pierpont Langley. 

Born in Roxbury, Mass., August 22, 1834, Mr. Lang- 
ley was graduated from the Boston High School in 
1851, thereafter took up the study of civil engineer- 
ing and architecture, and subsequently practiced these 
professions, furnishing an instance of a certain tend- 
ency among men of attainment to believe in and utilize 
a minor talent in the beginning as the working field 
for a career. But his interest in astronomy was in- 
nate, and the time saved from the demands of engi- 
neering and architecture went to the study of that 
science. Parts of the years 1864 and 1865 he spent in 
European travel, visiting foreign observatories and 
learned institutions, to return bent upon devoting his 
life to scientific pursuits. The practice o: architecture 
had imbued him with a keen aesthetic sense and pow- 
erful constructive imagination. No one better enjoys 
the beautiful solution of a problem. This fine sense 
of proportion, but more especially the faculty of cre- 
ative imagination, mo'dern astronomy and physics both 
demand as the working basis for success. 

In 1865 he became an assistant at the Harvard Col- 
lege Observatory, and the following year was appoint- 
ed Assistant Professor of Mathematics in the United 
States Naval Academy at Annapolis. Within the same 
year he became the director of the new Allegheny 
Observatory at Pittsburg. 

It was here that he found opportunity for one of 
the few directly utilitarian services ever rendered by 
astronomy — the establishment in connection with the 
Pennsylvania Railroad Company's telegraphs, of the 
now familiar system of the standard time service by 
telegraphic signals. At that time (1868) the use of 
local times was universal in this country, even by the 
railways, and confusion or accident was frequent and 
inevitable. By these signals this confusion was stopped 
over the whole area from the Atlantic seaboard to the 
Great Lakes. The system was at once widely imitated. 

Mr. Langley's interest in pure astronomy was now 
rapidly developing into a greater interest in astro- 
physics, and he began the well-known series of re- 
searches upon the sun and the physics of the solar 
radiation with which his name has been most inti- 
mately associated. In 1869, in 1870, and in 1878 he 
had charge of government eclipse expeditions, of which 
the latter, to Pike's Peak, resulted in determining a 
hitherto unsuspected extent of the corona. His work 
upon sun spots, extending over this period, is too well 
known to need mention here, except to call attention 
to the remarkable accuracy of observation, as well as 
the skill of draftsmanship, which renders his drawings 
of sun-spot phenomena made before the days of solar 
photography, perhaps the final statement of what the 
eye can see of the surface of the sun. 

About 1875 he began to devote much attention to the 
heat spectra of the sun and other hot bodies, and as an 
aid to that research he in 1880 devised the bolometer, 
probably the most useful and delicate instrument for 
the measurement of radiation. 

To this period, and as part of the general research 
upon the sun's physical relation to the earth, belong 
the important preliminary papers on the energy spec- 



trum of the sun, the transmission of the earth's at- 
mosphere, on the Solar Constant, the behavior of 
prisms toward radiations of long wave-length from 
bodies at low temperatures, the energy-spectra of 
heated terrestrial objects, and the energy spectrum of 
the moon. The moon's heat had hitherto been barely 
recognized by the thermopile, but with the bolometer 
Mr. Langley was able to analyze minutely the details 
of its spectrum. 

During these researches at Allegheny he had become 
convinced that there was a great, and then unsuspect- 
ed, selective absorption of the sun's energy both in the 
sun's and the earth's atmosphere. Again successful in 
obtaining the aid of the government, he organized in 
1881 an expedition to the top of Mount Whitney, in 
California, the abrupt heights of that lofty peak per- 
mitting observations to be made from two stations 
geographically close together, but separated by more 
than two miles of altitude. The result of the observa- 
tions made became the basis for an entire change in 
the hitherto accepted value of the Solar Constant, as 
determined by Pouillet's methods, and the reversal of 
the old belief that the atmospheric absorption was 
greatest in the red end of the spectrum. 

Mr. Langley was now fairly embarked upon a monu- 
mental task, not yet fully completed, requiring unusual 
niceties of observation and deduction. This was the 
exploration and mapping of the great unknown region 
of the solar spectrum lying beyond the visible red 
light, and in which region fall the wave-lengths of the 
far greater part of the heat-energy lavished upon the 
solar system. To the study of the visible spectrum the 
science of chemistry is under a vast debt, and upon it 
is largely founded all modern knowledge of stellar sys- 
tems other than our own. Photography had revealed 
the invisible region beyond the violet, but wave-lengths 
of only one-tenth the range he had by 1885 demon- 
strated to exist were under study by these means. 

In 1887, at the beginning of this research, Mr. Lang- 
ley became secretary of the Smithsonian Institution, 
which officially represents the interests of the United 
States in pure science. 

It is here that Mr. Langley has most conspicuously 
shown the characteristics which had early marked him 
for an eminent career. Without an executive intelli- 
gence of a high order, the workings of the institution 
must have suffered a decline from the high plane of 
usefulness inaugurated for it by Prof. Joseph Henry, 
and carried on by Prof. S. F. Baird, whose administra- 
tion had preceded Mr. Langley's. The institution has 
expanded in all of its activities under his charge, and 
his fitness to control a complex system of subordinate 
bureaus and men has been salient. As the head of the 
institution, his ability to present to Congress the needs 
of the sciences in this country has been of great service, 
and it is due largely to his efforts that the institution 
also administers private appropriations for scientific 
purposes, and has attracted large bequests to be de- 
voted to similar ends. 

These duties have necessarily occupied much of his 
time, but he has continued to give his personal direc- 
tion to the Astrophysical Observatory, which has been 
most steadily engaged in the investigation of the 
infra-red spectrum. Here also were carried out a 
series of comparisons (with the bolometer) of the 
heat-energy emitted by various natural and artificial 
sources of light, with that of fire-flies and glow-worms, 
to demonstrate their relative efficiencies. It was here 
that, in 1892, the instrumental equipment was brought 
to include the automatic mechanism whereby the rela- 
tive movement of the bolometer in the spectrum, and 
of a photographic plate past the beam of light re- 
flected from the mirror of the galvanometer, were very 
accurately related, so that the infra-red spectrum could 
be quickly explored, and a photographic image of its 
energy-curve recorded. Much valuable minor research 
in optical physics, as well as in instrumental design, 
has been here accomplished. Mr. Langley directed a very 
completely equipped expedition from this observatory 
to Wadesboro, N. C, for the observation of the eclipse 
of 1900, which resulted in an interesting determination 
of a value for the radiation from the corona, and some 
very remarkable photographic observations. 

After Mr. Langley became the head of the Smith- 
sonian Institution, he was enabled to begin that series 
of efforts to solve one of the greatest of human prob- 
lems — that of mechanical flight — which has lately 
attracted such widespread popular interest in this 
country. His interest in flight dates from boyhood, 
and it has long been his belief that the true course 
for the solution of this problem "lies initially in the 
result of a research into the conditions surrounding 
the behavior of heavy, bodies in motion through the air, 
rather than in immediate experimental attempts at 
flight. It has been his aim then, in inaugurating any 
work whatever in this direction, to establish, first of 
all, with such accuracy as the resources of refined 
physical measurement and diligent experiment could 
produce, the conditions which would surround the final 
mechanical solution. He took up the subject seriously 
in 1889, and in 1891 published his "Experiments in 



Aerodynamics"* and later, after miceasn., 
ment he was enabled to print {he larger theory ,.. 
paper entitled "The Internal Work of the Wind."t This 
preliminary work satisfied him of the possibilities of 
mechanical flight, and under the great discouragements 
of what will perhaps ultimately be recognized as the 
most difficult branch of mechanical engineering, he 
commenced and for several years carried on the actual 
construction of experimental Hying machines based 
upon the principles which had been developed in his 
private workshop at the Institution. In 1896, for the 
first time in history, a mechanical structure, free of 
any attachment to the ground and wholly without any 
supporting power but its own engines, made several 
flights of over one-half mile each. Mr. Langley had 
at this point reached the original aim of his researches 
in this direction— that of demonstrating, as a question 
of mechanical engineering, first, the conditions for, 
and second, the possibility of accomplishing, mechanical 
flight. It was only later, the necessities of the military 
branch of the government indicating the need of a 
demonstration of the practical possibilities of flight, 
that Mr. Langley determined to go on with those ex- 
periments, which are so well known to the newspaper- 
reading public, and which have so far brought only 
negative results. It may be said in passing that it re- 
quires moral courage of a high order for a man already 
secure in popular estimation as a savant to attempt to 
build a flying machine, since the effort is sure of 
ridicule by a large section of the unthinking public, 
which sees no merit save in absolute success. 

It is difficult to speak of Mr. Langley apart from 
his work. The two are inseparable. Yet the esthetic 
sense mentioned as one of his chief characteristics 
finds outlet in a very wide reading, by no means con- 
fined to scientific literature. Added to his capacity 
to recuperate from the cares of his work by travel, 
which is perhaps his chief amusement, Mr. Lang- 
ley is a member of the Metropolitan and Cosmos 
clubs in Washington, of the Metropolitan and Century 
clubs in New York, and of the St. liotolph Club in 
Boston, and may frequently be found at one or the 
other of their houses, or enjoying the game of golf 
at some country club. 

Foreign institutions and scientific bodies have 
showered upon him degrees and honors. He has re- 
ceived the degrees, D.C.L., of Oxford; D.Sc, of Cam- 
bridge; is a foreign member of the Royal Society of 
Great Britain, correspondent of the Academy of Sci- 
ences, Institute of France, and Fellow of the Royal As- 
tronomical Society, and Member of the Royal Institu- 
tion; he has been awarded the Janssen medal by the 
Institute of France, and the medal of the Scientific 
Society of France, and the Rumford medal by the 
Royal Society of London; while at home the univer- 
sities of Harvard, Princeton, Michigan, and Wisconsin 
have given him the degree of LL.D. He was presi- 
dent of the American Association for the Advancement 
of Science (1887), and has been awarded the Henry 
Draper medal and the Rumford medal by the National 
Academy of Sciences of the United States, of which 
body he is a member. 

Mr. Langley's published writings include over one 
hundred titles. It is not the least of his important 
qualifications as an investigator, that he writes with 
conspicuous clearness and in an English style which 
enlivens the driest statement. 
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A 63-MOe Fence, 

According to the Kansas City Journal, one of the 
longest fences in the Northwest is being constructed, 
running entirely around the Lower Brule Indian Res- 
ervation, on the Missouri River, in the central portion 
of South Dakota. This remarkable fence will be sixty- 
three miles in length. It is composed of four wires 
placed on posts set a rod apart, cedar and ash posts 
alternating. In its construction 250 miles of wire will 
be used, or 76,000 pounds. To erect the fence required 
an aggregate of 19,000 posts. In this long fence there 
will be only three gateways, which will be guarded 
when the fence is completed. 

The fence is being constructed by the Indians them- 
selves under the direction of the agency authorities, 
the Indians receiving $2.50 per day for man and team 
and $1.25 per day for men. It is understood that next. 
spring the government will issue stock cattle to the 
Indians, to be grazed inside this huge inclosure, the 
purpose of the government being to encourage the In- 
dians in stock-raising so that they can ultimately sup- 
port themselves. 



Andrew H. Bergstrom, of a firm of contractors at St. 
Louis, has agreed with the Swedish World's Fair com- 
mission, to put together their national pavilion free 
of all cost. The building was erected at Stockholm 
and has been shipped to St. Louis in sections. Mr. 
Bergstrom estimates that it will require the services 
of 150 men throe days to put the building together. 



* Smithsonian Publication No. 801. 
f Smithsonian Publication No. 884. 
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Our Youngest Old Subscriber. 

To the Editor of the Scientific American: 

I notice under the head of "Correspondence" in this 
week's issue of the Scie.\xific A.uekican that A. C. L. 
takes great credit to himself for having been a reader 
of the Soikntific A.ueuicax from the time when he 
was seven years old to the present, when he is thirty- 
five. The writer of this has been a reader of your 
paper under the same conditions mentioned in A. C. 
L.'s article from the time he was six years to the 
present, when he is forty-three. J. R. P. 

Dayton, Ohio, February 20, 1904. 



Artificial Cooling and a New System of Ilcatluu;, 

To the Editor of the Scientific Amh(k:.\.\: 

The subject of artificial cooling is one of those that 
each summer arises anew and figures among the few 
that are felt as an incongruity in our age of high tech- 
nical advancement. That an electric desk or ceiling 
fan does not only not cool the atmosphere of an inte- 
rior, but helps to heat it through its rapid motion, is 
well enough known, but strong artificial draft con- 
tinuously interchanges the hot air, immediately sur- 
rounding the human body, for cooler air and accele- 
rates the evaporation taking place, especially on sur- 
faces, thus creating the sensation of cooling with which 
we satisfy ourselves. 

Why are interiors not cooled effectively and in the 
same way as in heating? Cold, in the shape of ice, 
is a market article, very common and very cheap, and 
which is brought daily to everybody's house. A hun- 
dred pounds of it cost 20 cents, and with that amount 
57,000 cubic feet of air can be cooled from 90 deg. F. 
down to 70 deg. Such an expense apparently would be 
no hindrance to the practical introduction and general 
use of ice for cooling restaurants,, residences, or any 
other interiors. But what has prevented up to the 
present time the utilization of ice for that purpose is 
the lack of the proper means for transferring the cola 
from the ice to the air. Experiments on a large scale 
conducted during last summer in cooling a store at 
553 River Street, Paterson, N. J., have enabled the 
writer to convince himself and others of the perfect 
feasibility of the plan to cool any premises by the use 
of ice. An apparatus of extreme compactness, consist- 
ing of one or more segments, each of which represents 
an actual cooling (radiating) surface of 275 square 
feet with but 6 cubic feet of space-displacement, cools 
the air driven therethrough by a blower, before deliv- 
ering it to the locality to be cooled; where cold spring 
water is at disposal this will be sufficient to assure 
satisfactory results. 

Any premises provided with such a cooling plant 
may with advantage be heated in winter by the very 
same means, i. e., the same apparatus and the same 
ducts, adding only a simple hot water heater and 
omitting the use of a fan. Such a system of heating 
would then coincide in principle with the well known 
hot air furnace heating, however, without the latter's 
drawbacks of possibly overheating the air or deter- 
iorating it in consequence of a leak in the furnace. 

Paterson, N. J. ' G. Eppkeciit. 



The Sportsmen's Show. 

The annual New York Sportsmen's Show opened in 
Madison Square Garden on the evening of February 
19, and will be kept open till 11 P. M. on that of March 
5. The great attraction this year is a large rectangu- 
lar tank in the center of the garden, moored to the 
sides of which are the launches and automobile boats 
of the various exhibitors. No less than five high- 
speed launches or automobile boats are exhibited, be- 
sides an equal number of small launches. Numerous 
launch motors are also on view. Exhibits of various 
birds and animals are located on the ground floor, be- 
sides a most interesting exhibit of salmon and trout 
eggs and fry. On the arena platform is a tank of 
water over which the fly-casting contests are held. 
while the exhibits of several sporting goods firms are 
Hi so displayed there in rustic booths. The concert 
hall contains an exhibit of motor bicycles, one of which, 
with its motor cut in half longitudinally, is shown 
operated by an electric motor. An operating sectional 
model of a two-cycle launch motor is also shown in 
the main hall. 

The armor manufacturers of the United States, in 
accordance with promise, have added to their facili- 
ties, and deliveries amounting to 11,498 tons have 
been made — a marked increase over any previous year. 
We learn from the Iron Age that armor plates are 
now tested with capped projectiles. The acceptance 
tests for armor-piercing projectiles have been made 
more rigorous, it being now required that they shall, 
at a prescribed velocity, perforate unbroken a plate 
of hard-faced armor equal in thickness to the diameter 
of the projectile, and then be in a condition for burst- 
ing. 



THE HEAVENS IN MARCH. 

BY HENRY NORMS RUSSELL, PH.D. 

With the departure westward of the bright winter 
constellations, the skies are becoming duller, especial- 
ly as there are no conspicuous planets now visible in 
the evening; but the western half of the visible heav- 
ens is still very fine. 

At 9 o'clock in the evening in the middle of March, 
Orion is still in sight, fairly well up in the southeast. 
The line of his belt is nearly horizontal, and points 
to Aldebaran on the right and Sirius on the left. The 
Milky Way, strong with bright groups of stars, lies 
above these constellations. 

Starting almost below the Pole-star, we come first 
to the zigzag line of Cassiopeia. Next is Perseus, 
whose configuration is familiar to many who watched 
the fading of the new star of 1901. Auriga, with the 
brilliant Capella, follows, and then comes Gemini, 
whose two brightest stars, Castor and Pollux, lie con- 
siderably above the galaxy. 

The still brighter star farther south is Procyon, in 
Canis Minor. South of this is a vacant region, be- 
yond which appear some stars of Argo — a fine constel- 
lation, which can only be seen to advantage in the 
southern hemisphere. 

The contrast is great when we turn to the eastern 
sky. The Dipper in Ursa Major and the Sickle in Leo 
are the only conspicuous groups near the meridian. 
Below the latter lies Hydra, a long irregular line of 
stars extending from a small group east o-f Procyon 
clear to the southeastern- horizon. The small quad- 
rangle of brightish stars low in the southeast is Cor- 
vus, which certainly bears no resemblance to the 
Raven it is supposed to represent, while Hydra is a 
pretty fair serpent. 

Above this, and south and east of Leo, is Virgo, with 
one bright star, Spica, and a wide curve of five pretty 
bright ones between the latter and Leo. Farther 
north is Bootes, with the brilliant Arcturus, and sev- 
eral second and third magnitude stars. Draco, which 
is on the right of the pole, and Ursa Minor, inclosed 
in its coils, are the only other notable constellations 
in sight. 

THE PLANETS. 

Mercury is evening star until the 26th, when he 
passes through superior conjunction — behind the sun 
— and becomes a morning star. He is invisible to the 
naked eye throughout the month, as he is very near 
the sun, and also south of him for most of the time. 

Venus is morning star in Capricornus, Aquarius 
and Pisces. She is much less conspicuous than at the 
first of the year, being farther south and less than 
half as bright. However, she is still easily visible be- 
fore sunrise, as she rises at about 5 A. M. in the mid- 
dle of the month. 

Mars is evening star in Pisces, and can still be seen 
after sunset rather to the south of west, as he sets 
more than an hour later than the sun. His brightness 
is greater than that of the Pole star, and he is much 
the most conspicuous object in that part of the sky, 
next to Jupiter, which in the early part of the month 
is a few degrees below him. 

Jupiter is also in Pisces, and is evening star until 
the 27th, when he is in conjunction with the sun, and 
becomes a morning star, just as Mercury does a few 
hours earlier. The two planets are in conjunction 
about the same time, but they are so near the sun that 
they are quite invisible. 

Saturn is morning star in Capricornus, and is once 
more fairly visible. At the end of the month he rises 
about two hours before the sun. 

On the night of the 7th he is in conjunction with 
Venus, which is one-third of a degree to the north of 
him. The pair of planets should be easily visible in 
the southeast before sunrise. 

Uranus is in Sagittarius, and is in quadrature with 
the sun on the 20th, coming to the meridian at 6 
A. M. 

Neptune Is evening star in Gemini. He is also in 
quadrature, on the 23d, but, being east of the sun, Is 
due south at 6 P. M. 

THE MOON. 

Full moon occurs at 10 P. M. on the 1st, last quarter 
at 8 P. M. on the 8th, new moon at 1 A. M. on the 
17th, first quarter at 4 P. M. on the 24th, and full 
moon again at 8 A. M. on the 31st. The moon is near- 
est the earth on the 1st and 29th, and farthest away 
on the 14th. She is in conjunction with Uranus on 
the 9th, Saturn on the 13th, Venus on the 14th, Mer- 
cury on the Kith, Jupiter on the 17th, Mars on the 
18th, and Neptune on the 24th. 

At 8 P. M. on the 20th the sun crosses the celestial 
equator, and enters the sign of Aries, and in the phrase 
of the almanacs, "Spring begins." 

On what is for us the night of March 16, but in 
Asia daytime on the 17th, there is an annular eclipse 
of the sun. It is of course invisible in America, but 
is an important eclipse in Madagascar, India, China, 
the Philippines, and the Malay Archipelago. The track 
of central eclipse passes just north of Madagascar, 
touches the north end of Sumatra, crosses part of 



Siam, and the extreme northern end of the Philippine 
group. 

The excess of the sun's apparent diameter over the 
moon's is unusually great, so that the annular phase 
of the eclipse lasts at maximum for more than eight 
minutes. An eclipse of the sun is frequently accom- 
panied by one of the moon, a fortnight earlier or later, 
but this is not the case now, for at the previous full 
moon the moon passes just south of the edge of the 
earth's shadow, and at the subsequent one just north of 
it. At the time of the present solar eclipse, however, 
the moon is almost exactly between the earth and sun, 
so that her shadow falls on the earth's equatorial re- 
gions. If she was farther north, so that her shadow fell 
in the Arctic regions, she would be farther south at the 
ensuing full moon, and would enter the earth's shadow 
and be eclipsed (partially at least). In general, we 
may expect that a solar eclipse which is central in 
the equatorial regions 1 will not be accompanied by 
a lunar eclipse, while if one is visible near one of 
the poles, there will be a lunar eclipse at the pre- 
ceding or following full moon (which one depends 
on whether the moon is moving north or south at the 
time). 

An exceptionally good chance of observing an occup- 
ation of a star by the moon is afforded on the evening 
of March 22, when the bright star Aldebaran is oc- 
culted. As seen frcm Washington, the star disappears 
behind the moon's dark limb at 8 o'clock, and reappears 
on the other side at six minutes past 9. The exact 
times of the immersion and emersion will be different 
at each place of observation. 

As the moon is in her first quarter, her dark limb 
will be sufficiently illuminated by the "earth-shine" to 
make it visible, and one will have fair warning of the 
star's disappearance. The disappearance of such a 
bright star can be observed even with the naked eye, 
but a field-glass is a valuable aid, and a telescope sti.l 
better. The reappearance is much harder to observe, 
for unless one knows just where the star will re- 
appear, it is hard to pick it up when it first comes out. 

The most striking feature of the star's disappear- 
ance is its absolute suddenness. It vanishes instantly. 
As is well known, this is the strongest proof that the 
moon has practically ao atmosphere, for the refrac- 
tion of an atmosphere would delay the star's disap- 
pearance, and make it gradual. Such gradual dis- 
appearances of a star's light have been observed, but 
many cases have later been explained by the discovery 
that the occulted star was double. 

Cambridge University, England. 
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The British Intcrnatioual Cup Kaee for 
Motor floats. 

The Automobile Club of Great Britain and Ireland 
has extended the time for receiving entries for the 
international cup race to June 30, 1904, and the Auto- 
mobile Club of America will receive entries up to 
June 1. If the entries are so numerous as to make it 
necessary to hold eliminating trials, in order to de- 
termine which three boats shall represent America, 
these trials will be held shortly after the latter date. 
The race will take place in the Solent on July 30. 

This race is to be held annually for a trophy pre-, 
sented by Mr. Alfred Harmsworth. Not more tha4 
three competing boats can represent each country, 
and each competing boat must be constructed wholly, 
in every particular, in the country which it represents. 
The boat must not be longer than 40 feet over all, 
but there is no restriction as to the number, size, 
or horse power of its motors. These must be sufficient- 
ly powerful to drive the boat astern at four knots 
an hour in still water, and to drive it over the entire 
course at an average speed of at least 12 knots. The 
course must be in sheltered waters of the country 
holding the cup, and it must be from 6 to 12 nautical 
miles in length. 

In addition to the two Napier boats entered in the 
English eliminating trials, J. E. Hutton, Ltd., has 
entered three 40-foot racers fitted with six-cylinder 
motors having a bore and stroke of 6.889 and 6.299 
inches respectively and said to develop 170 brake horse 
power at 1,200 revolutions per minute. The total 
weight of the motor is 1,500 pounds. The Messrs. 
Thornycroft and Lord Howard de Walden have also 
entered boats in these trials. 

France will also be represented by a strong team. 
Among the entries already made in that country are 
A. Clement's and Pitre & Co.'s gasoline boats, ar.cl a. 
Gardner-Serpollet steam launch. It is hoped that Ger- 
many and America will also be well represented. 

The estimated capacity of the new blast furnace 
plants to be started in the United States in 1904 is 
about 2,000,000 tons, and of tills quantity it is com- 
puted that 905,000 tons will Ik for sale in the gen- 
eral market, which may mean increased competition 
In Europe. A further increase of capacity, equaling 
2,425,000 tons, is credited to the year 1904, of which 
405,000 tons will be thrown on the general market, 
so that a total of 1,310,000 tons is likely to be thus 
dealt with. 
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THE MODERN TORPEDO. 

Commenting during the late Spanish war upon 
the efficiency of the torpedo, we said: "Although 
torpedo warfare has not as yet achieved results at 
all proportionate to the amount of thought and skill 
that have been devoted to it, the failure has probably 
been due more to a lack of opportunity or of efficient 
handling than to any deficiency in the 
torpedo itself." The startling events 
that marked the opening of the Russo- 
Japan war have established the truth of 
that statement, for in the hands of an 
alert, intelligent, and daring people, 
this deadly weapon, in the first half 
hour of hostilities, sank two of the fin- 
est battleships and one of the best cruis- 
ers of the Russian navy, and incidental- 
ly struck a blow at the naval prestige 
of Russia from which that country will 
take many years to recover. At the 
same time, the Port Arthur torpedo at- 
tack must be judged at its true value; 
and, therefore, we must not lose sight 
of the fact that information is finding 
its way to the public ear which makes 
it pretty evident that the Russian ships 
were not looking for, and were totally 
unprepared to receive, a torpedo attack. 
If this is the case, what has been proved 
is that if the torpedo boat can get un- 
molested within easy range, the torpedo 
is fairly sure of its mark — and this we 
all knew well enough before the war 
began. 

The Whitehead torpedo is undergoing 
constant development, the latest im- 
provement being the introduction of the 
gyroscope for the purpose of keeping 
the torpedo more accurately upon its 
true course. The latest patterns in- 
clude this device and are generally of 
larger diameter and greater length than 
the earlier types. We show illustra- 
tions of a Schwartzkopff torpedo, which 
is the type used in the Russian navy. 
It is merely a modification of the White- 
head and operates upon the same prin- 
ciples. In a later issue we shall illustrate the latest 
type of Whitehead as used in the Japanese navy, and 
illustrate in detail the operation of the Obrey gyro- 
scope. 

The torpedo here shown consists of a cigar-shaped 
body of phosphor-bronze or steel, divided into six sep- 
arate compartments as follows: 1, the magazine; 2, 
the secret chamber; 3, the reservoir; 4, the engine 
compartment; 5, the buoyancy compartment; 6, the 
bevel-gear chamber. 

The magazine contains the explosive charge, which 



pedo strikes the water, the rotation of the little pro- 
pellers releases the sleeve and leaves the firing pin 
ready to strike the detonating primer the moment the 
torpedo meets an obstruction. 

The "secret chamber" is the most ingenious part 
of this most ingenious piece of mechanism. Its piston, 
pendulum, and springs perform the important work ot 
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Frank II. Child. 

PRACTICE AT NEWPORT, R. I.— LAUNCHING A WHITEHEAD TOR- 
PEDO FROM THE TORPEDO BOAT "MORRIS." 



regulating the horizontal rudders which keep the tor- 
pedo at the proper depth. Immediately in front of 
the secret chamber is a narrow compartment perfor- 
ated on its walls to allow the outside water to enter. 
The front wall of the secret chamber carries a piston, 
a, which can move in the direction of the axis of the 
torpedo. The pressure of the water is resisted by 
three coiled springs, as shown in the longitudinal sec- 
tion. At a certain predetermined depth, according to the 
tension on the springs, the springs and water pressure 
will be in equilibrium; below that depth the piston 



first part of its run is made on a wave line which 
crosses and recrosses the desired and ultimate level of 
immersion, the piston and the pendulum gradually 
bringing the torpedo to a true course. The reservoir 
forms the central body of the "fish." It is made of 
forged cast steel and is tested up to seventy atmos- 
pheres. A tuyere at its after end feeds the air to the 
engine. The torpedo is driven by a 
three-cylinder engine, with cylinders 
120 deg. apart, acting on a common 
crank. The engine is started by means 
of a valve which is opened by a lever 
striking a projecting lug on the launch- 
ing tube, when the torpedo is fired. 

The buoyancy chamber is an air-tight 
compartment, the purpose of which is 
to afford the proper buoyancy to the 
torpedo; it carries a piece of lead bal- 
last, by shifting which the trim can be 
controlled. The two tubes, f and g, 
carry the connecting rods for control- 
ling the horizontal diving rudders. 

Next comes the bevel gear chamber, 
where is located the gear, I, for causing 
the propellers, m, to rotate in opposite 
directions. The after propeller is keyed 
to the main shaft; the forward propeller 
is keyed to a sleeve which rotates free- 
ly upon the main shaft, and the motion 
is reversed by means of two bevel-wheel 
gears which turn on a spindle at right 
angles to the main shaft. The "tail'" 
consists of a stock with vertical vanes, 
which act as the vertical rudder, and 
two frames which carry the horizontal 
rudders. 

The torpedo is fired from a launch- 
ing tube by the explosion of a small 
charge of gunpowder behind it. This 
compresses the air which surrounds the 
rear half of the torpedo and thrusts it 
out of the tube without any serious jar. 
The range and speed of the torpedoes 
vary with the size. The weapon here 
shown is 14 inches in diameter, 15 feet 
in length, carries 90 pounds of gun- 
cotton, and has a speed of 28 knots for 
a range of 800 yards. The 18-inch Whitehead torpedo 
is 16 feet 7 '/•> inches in length, carries a charge of 220 
pounds of guncotton, and has a speed of 31 knots for 
1,000 yards. 
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The Destructive Action ot lladimti on Fabrics. 

In a recent number of Nature Mr. Blythswood states 
that he happened to replace the usual mica plates 
used in connection with the ordinary ebonite box with 
a piece of cambric, so as to permit the whole of the 
emanations to pass out, the mica stopping the alpha 
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consists of a series of disks of wet guncolton packed 
snugly together. The cartridge primer, k, for explod- 
ing the charge, consists of several cylinders of dry 
guncotton packed in a tube which passes through per- 
forations in the guncotton disks, t. The foremost of 
the six cylinders contains a detonating primer consist- 
ing of fulminate of mercury. The small propeller 
at the extreme point of the torpedo is part of an 
ingenious safety device for preventing premature ex- 
plosion in handling. When not in use, the firing pin 
is held in check by a sleeve; but as soon as the tor- 



SIDE VIEW OF A 14-INCH TORPEDO. 

will be driven in by the water pressure, and above it 
the springs will push forward the piston. To prevent 
too sudden oscillation in this action, the piston is con- 
nected to the rod. e. of a swinging pendulum, d. The 
motion of the piston is communicated by rods, which 
pass through the hollow stay rods of the air chamber 
to the horizontal or diving rudders. If the torpedo 
goes too deep, the piston moves back, the pendulum 
swings forward, and the rudders are elevated, the re- 
verse movements taking place if the immersion is not 
sufficient. When a torpedo dives into the water, the 



rays. In four days the cambric was rotted away. Mr. 
Blythswood states that he has renewed the cambric 
several times with the same result. 



The United States Navy Bureau of Steam Engineer- 
ing is about to place an order for nickel steel boiler 
tubes a.nd condenser tubes, to be installed on one of 
the vessels plying in home waters, so that the tests 
which will be made can be under constant supervision. 
A careful comparison will be made of this material 
and the simple steel tubes now in use. 



m, 




f, explosive charge ; /,-, cartridge primer ; <>. safety device to check premature explosion ; a, depth-regulating piston ; (;, rod or swinging pendulum d ; t, compressed air chamber ; / and y, tubes t 

depth-regulating device a. e, o", with divine rudders ; /, bevel gear for causing propellers m to rotate in opposite directions ; n, vertical rudder. 

LONGITUDINAL SECTION THROUGH A SCHWARTZKOPFF TORPEDO, A TYPE USED IN THE RUSSIAN NAVY, 
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JUPITER AND HIS SURFACE CURRENTS. 

BT THE REV. T. E. It. PHILLIPS, M.A., F.K.A.S. 

The general aspect in the telescope of the planet 
Jupiter is well known. His markedly elliptical disk, 
which is distinctly brighter in the center and gradu- 
ally fades off toward the limb, is traversed by a series 
of dusky belts which vary from time to time both in 
width and position. These belts frequently show 
great irregularities at the edges, being broken up or 
indented by a number of light and dark spots, while 
dusky wisps are often to be seen projecting from them 
across the bright zones which separate them. The ac- 
companying drawings will serve to illustrate the gen- 
eral arrangement of the surface features and also the 
great and rapid changes of aspect to which they are 
subject. Thus it will be seen from the illustrations 
that in the years 1896 and 1898 (Figs. 1 and 3)— as 
was also the case in 1901 and 1903 — the belt lying 
north of the equator was quite narrow, but that at 
other times it was broad, and exhibited numerous con- 
densations and white spots at its edges. It not in- 
frequently happens that the general aspect of the 
planet undergoes a marked alteration even in the 
course of a single apparition. Thus Fig. 6 represents 
a view of Jupiter in June, 1902, but by the latter part 
of the autumn the appearance of the disk had ma- 
terially changed. The equatorial regions were intense- 
ly white — a very striking contrast to the rich, warm, 
coppery tone 
which was so 
marked a feat- 
ure of the 
planet a few 
years ago — 
and the whole 
of the disk 
north of the N. 
t e mperate 
belt was deep- 
ly shaded with 
a delicate blu- 
ish gray. 

It is prob- 
able that some 
of the changes 
on Jupiter are 
of a cyclical 
or seasonal 
character. Mr. 
A. Stanley 
Williams in a 
valuable 
paper c o m~ 
municated to 
the Royal As- 
tronomical So- 
ciety in April, 
1899, showed 
from a discus- 
sion of a large 
number of ob- 
servations ex- 
tending over 
many years 
that there is 
a remarkable 
varia t i o n in 
the color of 
the two prin- 
cipal equatori- 
al belts. Thus, 
when the S. 
equatorial belt 
is at a maxi- 
mum of redness, the N. equatorial belt is at a mini- 
mum, or even bluish in tone, and vice versa. The 
mean period of these variations is found to be about 
twelve years, and as this corresponds with the length 
of a sidereal revolution of Jupiter round the sun, it 
is probable that the change observed is of a seasonal 
character. The maximum redness occurs soon after 
the vernal equinox of the particular hemisphere in 
which the belt exhibiting it is situated. In accordance 
with the interesting conclusion at which Mr. Will- 
iams has arrived, the N. equatorial belt has lately been 
intensely red, anil the S. equatorial belt almost color- 
less, except in the region immediately following the 
Red Spot bay. 

But, perhaps, the most interesting and instructive 
feature hitherto observed in connection with Jupiter is 
the difference of speed with which his spots and other 
markings are drifting. So long ago as the latter part 
of the seventeenth century. Cassini found that the 
markings in the neighborhood of the equator perform- 
ed a rotation in nearly six minutes less time than was 
required by objects further north and south. Sir 
William Herschel, Schroter, and other observers con- 
firmed this result, but as the outcome of the labors of 
more modern investigators, a considerable number of 
distinct currents are now known to control the move- 
ments of Jupiter's surface material. There can be 
no doubt that many recorded changes on Jupiter are 



in reality due to the great proper motions of the ob- 
jects observed, which quickly cause them to become 
relatively displaced. 

With one or two exceptions these surface currents 
are pretty constant. Their velocity varies within cer- 
tain limits, and the latitude of their boundaries is not 
always the same, but whenever definite spots or ob- 
servable condensations appear their movements of ro- 
tation are nearly always found to conform more or 
less closely to the normal speed of that latitude. 

But interesting as is the investigation of these sur- 
face currents, the real nature of Jupiter's physical con- 
dition is the problem which students of the planet 
must endeavor to solve. It has generally been agreed 
that the belts and spots of Jupiter are of the nature 
of clouds and atmospheric vapors; that the true globe 
of the planet has never been seen; and that its real 
rotation period is consequently unknown. But what- 
ever view may be adopted as to the vaporous character 
or otherwise of the visible features of the disk, it is 
probable that the internal body of the planet rotates 
in a period somewhat longer than any markings we 
can observe — possibly in a period just a minute or so 
less than 10 hours. As regards the relative altitudes 
of the various markings, there seems good reason to 
suppose that the more swiftly moving objects are situ- 
ated at a greater height than those which move more 
slowly. Of course, it must be remembered that the 



we catch a glimpse, though on a giant scale, of our 
own world in the dim recesses of the past. — Abstracted 
from Knowledge. 
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The Chord Galvanometer and the Human 
Electrocardiogram. 

In the Archives Neerlandaises, W. Binthoven has 
indicated the principle of a novel galvanometer, made 
up of a silvered quartz thread, stretched like a chord 
in a strong magnetic field. As soon as an electric 
current was led through the thread, the latter will di- 
verge at right angles to the direction of the magnetic 
flux, the amount of deflection being directly measured 
by means of a microscope with an eyepiece micro- 
meter. Some important improvements of the instru- 
ment have been made, enabling the chord (a quartz 
thread 2.4 millimeters in thickness and 10,000 ohms 
in resistance) to be stretched strongly. Under cer- 
tain circumstances, currents not higher than 10 — ri 
amperes may be detected by the instrument. The 
chord may be stretched sufficiently to have a current 
of a given strength produce a predetermined deflection. 
The image of the middle of the chord, after being 
magnified 660 times, is thrown on a split perpendicu- 
lar to the image of the chord. In front of the split 
there is a cylindric lens, the axis of which is parallel 
to the split, while behind a photographic plate is 
moved in the direction of the image of the chord. 

At the same 
time, a system 
of co-ordinates 
i s projected 
on the sensi- 
tive plate ac- 
cording to 
Garten's meth- 
od, where the 
h o r i z o nta! 
lines are ob- 
tained by a 
glass milli- 
meter scale, 
(placed imme- 
diate 1 y in 
front of the 
sensitive 
plate, so that 
the sharp 
shadows o" 
the division 
ere projected 
t>n the plate, 
whereas the 
vertical lines 
are due to the 
spokes of a 
disk rotating 
Uniformly in- 
tercepting in- 
t e r m ittently 
the light fail- 
ing on the 
split. I'rom 
the photo- 
graphic d i a ■ 
grams thus ob- 
tained it is in- 
ferred that the 
deflections, be- 
ing aperiodi- 
cal, are exact- 
ly proportion- 
al to the in- 
tensities of the 
current. This instrument is applied by the author to 
determining the human electrocardiogram discovered 
by A. D. Waller (Philoso. Transactions, vol. 180, 1899, 
B, p. 169). It is interesting to note the constancy in 
the form of this curve for a given person, the altera- 
tions occurring in the course of time being so small 
as to allow with little practice to recognize many per- 
sons by their electrocardiograms. 



1898, April, 4d. 9h. 55m. G.il.T. 



1899, April, I5d, 12h. 10m. G.M.T. 1900, April, 20d. I4h. 15m. G.M T. 1902, June, 26d. I4h. 31m. G.M.T. 

CHANGES IN THE ASPECT OF THE PLANET JUPITER OBSERVED AT VARIOUS TIMES. 

planet may have no solid or definite surface divided 
off from the vapors which form its belts and spots. It 
is highly probable — bearing in mind the very low dens- 
ity of Jupiter — that the whole globe is still in an in- 
tensely heated, semi-molten, and viscous condition, 
and that what we see is but the outermost shell of 
visible material. Prof. Hough, in his important and 
valuable paper already . referred to, suggests that the 
visible boundary of Jupiter has a density of about one- 
half that of water, i=r of the nature of a liquid, and 
that in it are immersed the Red Spot and others 
whose motion in longitude and latitude are slow and 
gradual, and which are tolerably permanent or long 
enduring. He considers that the equatorial and other 
belts may be at the surface of this liquid or at a 
higher level than the Red Spot, and that the equatorial 
regions may be concealed by overlying vapors at a 
much greater altitude, in which openings and irregu- 
lar condensations give rise to the appearance of white 
and dark spots. 

No doubt there are many interesting questions in 
connection with Jupiter of which the solution must 
be left for future students; but this much, at any rate, 
we may suggest with some confidence: We look at 
Mars and our own satellite; in them we see a forecast 
of physical conditions to which some day the earth 
must at least approximately attain. We look at Jupi- 
ter, and, in the constant agitation of his heated globe, 



Russia and Korea's Non-Participation In the 
St. Louis Fair. 

The American Ambassador at St. Petersburg has 
cabled to the State Department at Washington that 
the Russian government has notified him of its inten- 
tion to withdraw from participation in the St. Louis 
Fair. 

A similar notice of withdrawal has been sent by 
Korea. '■' 



To prevent further disasters, such as that which 
visited Galveston, Tex., in 1900, when 3,000 houses 
were destroyed and 8,000 lives were lost in the floods, 
it is proposed to raise the whole of the city. Accord- 
ing to the present plan, earth is to be brought from 
along the coasts of the Gulf and banked upon the 
site of t>e citv. so that it shall be at level of from 
17 feet to 20 feet above the sea. 
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Protected Cruiser "Askold." 

6,500 tons. 23 knots. 
Hole below waterljne. 



Protected Cruiser " Variag." 

6,500 tons. 24.6 knots. 
Sunk by gun fire. 



:.l 



Protected Cruiser "Novik." Protected Cruiser "Pallada. 1 ' Battleship 

3,000 tons. 26 knots. 6,630 tons. 20 knots. 13,000 tons. ' 

Hole below waterline. Sunk by torpedo. Sunk by t 

Gunboat " Korietz." 

1,500 tons. 11 knots. 
Sunk by gun Are. 

RUSSIAN BATTLESHIPS AND CRUISERS DISABLED OR 
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tzarevitch." 

! 18 knots. 
jrpedo. 



Battleship " Retvizan." 

12,700 tons. 18.6 knots. 
Sunk by torpedo. 



Torpedo Transport " Yenesei." 

2,500 tons. 18 knots. 
Sunk by mine* 

SUNK BY THE JAPANESE IN THE FIRST WEEK OF THE WAR. 



Battleship « Poltava." 

11,000 tons. 17 knots. 
Hole below waterline. 



Protected Cruiser " Boyarin." 

3,800 tons. 82.5 knots, 
gunk by mine. 



Protected cruiser "Diana." 

6,630 tons. 20 kn»ts. 
Hole below waterline. 

[See page 300J 
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RUSSIA'S LOSSES IN THE FIRST WEEK OF THE WAR. 

There has been no war of modern times in which 
there was such a dearth of reliable information as in 
the present struggle between Russia and 1 Japan. If 
we carefully sift out all the sensational reports with 
which the papers have been flooded, we find that the 
only really reliable information is contained in the 
brief but expressive official reports sent by Admiral 
Alexieff, the Russian Viceroy in the Par East, to 
the Czar. These, supplemented by a few authentic 
accounts by eye-witnesses and some meager informa- 
tion from the Japanese government, enable us to tabu- 
late the number of Russian ships that have been dis- 
able;!, but without being able to state, except in two 
cases, what is the nature and extent of their injuries. 

It has been proved in the case of ships of our own 
navy that it takes but a mere touch of a reef of sand 
or rock to send a ship to the drydock for several 
months at a stretch; yet, speaking broadly, it may be 
said that injuries from striking a reef are relatively 
mild compared with the blowing in of a large section 
of the ship's side or bottom, which must result from 
the explosion of a modern Whitehead torpedo carry- 
ing over 200 pounds of guncotton. Consequently, it 
may be safely assumed that the Russian ships which 
have been disabled by torpedoes are put out of action, 
at least for several weeks, probably for several months, 
and quite possibly, for good. Of the eleven Russian 
vessels already disabled in the war, we know that 
three, the battleships "Czarevitch," of 13,000 tons, and 
"Retvizan," of 12,700 tons, and the cruiser "Pallada," 
of 6,630 tons, were disabled by the torpedo during the 
first, attack on Port Arthur. We think it is unlikely 
that either of the two battleships can be made avail- 
able for active' service except, perhaps, in a more or 
less crippled condition, during the present war, and 
this for the following reasons: The draft of these 
vessels at normal displacement is 26 feet, and since 
they were probably in war trim, with a full comple- 
ment of sea stores and coal aboard, the draft may 
easily have been 28 feet. The crushing in of the 
bottom or side by the torpedo must have resulted in 
the flooding of at least one compartment, if not two, 
which would easily add another three feet or more 
to the draft, especially if the vessels had taken on a 
heavy list, throwing one bilge deeper in the water. 
Now, the Port Arthur dock is supposed to be only 
about 450 feet in length, and it is quite possible that 
it has only a draft of 28 feet over the sill, in which 
case the disabled battleships would be unable to enter, 
unless the bottom could be temporarily patched up 
and made sufficiently air-tight to permit of pumping 
out the damaged compartments. This presumption is 
borne out by a recent report supposed to emanate from 
Port Arthur, to' the effect that these two ships are 
to be employed as guard ships at Port Arthur, until 
some opportunity occurs to send them for repairs to 
the big drydock at Vladivostok. The cruiser "Pal- 
lada," of 6,630 tons, whose draft is only 21 feet, will 
probably take her turn in drydock, that is if she is 
still afloat. In addition to these three vessels, that 
arc known to be seriously crippled, two others, the 
protected cruiser "Boyarin," of 3,200 tons, and the 
torpedo transport "Yenesei," of 2,500 tons, have been 
"hoist, with their own petard," by coming in contact with 
submarine minej that had been laid for the protection 
of Port Arthur harbor. These two vessels may be 
stricken off the list for good. Two other ships, the 
cruiser "Variag," of 6,500 tons, and the gunboat "Kori- 
etz," of 1,500 tons, were sunk by gun fire at the battle 
of Chemulpho. If they are floated it will be by the 
Japanese salvage ships, and they will become an asset 
of their navy. The battleship "Poltova," of 11,000 
tons, and the cruisers "Pa'Jaia," "Askold," and "Di- 
ana," vessels of about 6,500 tons and 23 knots speed, 
are reported as having been disabled by a "hole be- 
neath the waterline," the same description being used 
of the injury to the 3,000-ton protected cruised "Novik." 
It is puzzling to determine just what this injury 
amounts to, or by what agency it was inflicted. If 
the ships were penetrated by gun fire, the holes 
would scarcely be below the waterline, unless the ves- 
sel happened to be rolling her under-body out of the 
water at the time the shell struck. It is, of course, 
possible that the hole was made by some solid pro- 
jectile that struck the ship with a plunging effect, 
hitting her just at the waterline on the side that was 
exposed to fire, and passing out below the waterline on 
the other side. If the injury were not caused by a 
shell, it must have been the work of the torpedo, in 
which case these vessels must be included in the terrible 
list of fatalities wrought by the Japanese destroyers. 
There is presumptive evidence that the cruisers were 
injured by gun fire, in the fact thai the "Novik" is re- 
ported as having left the dock after repairs were 
made, for it is certain that no injury wrought by a 
torpedo could be made good in so short a time. 

After one has taken the most optimistic view pos- 
sible of the present condition of the Russian fleet, the 
fact remains that i:i the very first week of the war, 
a fleet of eleven vessels, all but one of which were 



Scientific American 

of the most modern anil approved construction, and 
several of which were among the. very best of 
their class, were temporarily or permanently 
disabled, and four at least of them complete- 
ly lost to the Russian navy. If one wishes 
to obtain a vivid idea of the enormous damage 
entailed in this one week of the war, he has but to 
look at our double-page illustration, showing this 
fleet of eleven ships assembled in one group, and then 
turn to the accompanying table, showing the size and 

RUSSIAN SHIPS LOST Ott DISABLED IN FIRST FEW DAYS OF THE 
WAR. 



Maech 5, 1904. 



Name. 


Date. 




1901 


Ketviz.m 


1900 




1894 


Pallada 


1S99 




1900 




1899 


Variag 


1899 


floyarin 


1900 




190J 




1886 


Ycncsoi 


1900 


To u nag'c and 
value df ships 
destroyed o r 









Tons. 


Cost. 


13,000 


16,900,000 


13,700 


6.500,000 


11,000 


5,500,000 


6,630 


3,(100,000 


6,500 


3,000,C00 


6,680 


3,000,001 


6,501) 


3,000,000 


3,«>0 


1,100,000 


3,000 


1,300,000 


1,500 


450,000 


3,500 


800,000 


73,160 


$34,850,000 



Nature «f Damage. 

Torpedoed. 

Torpedoed. 

Hole below waterline. 

Torpedoed. 

Hulled at waterline. 

Hulled at waterline. 

Punk by s'uu tire. 

.Iilown up by mine. 

Hulled at waterline. 

Sunk by gun fire. 

Blown up by mine. 



cost of each vessel. Here we have eleven ships of a 
total tonnage of 73,160 tons, and a total cost of about 
$35,000,000, put out of action at a cost in torpedoes, 
powder, and shell to the Japanese of far less than 
the cost of the "Korietz," the smallest vessel in the 
disabled fleet. 

Such is modern naval warfare. It was believed 
that it would be swift, sudden, disastrous, and costly. 
The first seven days of this, the first struggle between 
two navies that were both well equipped and thorough- 
ly up-to-date, has proved that modern naval warfare 
is even more terrific than was foretold. 



Melting Out Frozen Water Pipes Electrically. 

During the recent intense weather the method of 
thawing out frozen water pipes electrically was under- 
taken successfully at Altoona, Pa. Mr. B. B. Greene, 
the well-known superintendent of the Edison Electric 
Illuminating Company of that city. He now writes to 
the Electrical World and Engineer as follows concern- 
ing practical results: 

We use for this purpose alternating current of low 
voltage, the maximum voltage not being over 50. The 
method of doing this, as you know, originated with 
Messrs. Jackson and Wood about the year 1900, so you 
will appreciate that it is not new with us. We use a 
25-kiiowatt transformer wound for 50 volts, using an 
amperemeter to know what quantity of current we 
are using, and reduce the voltage with a water rheo- 
stat, using common table salt to impart the necessary 
conductivity. 

The transformer, water rheostat, and instruments 
are assembled in a box which is hauled out to the 
place desired to use, when the transformer is connect- 
ed up to run as in ordinary methods of lighting, using 
the water rheostat on the primary side of the trans- 
former (as this requires a very much smaller vessel 
for the water rheostat). The secondary, or low-volt- 
age cables, are connected directly to the spigot or to 
the pipe inside the building, the other one being con- 
nected to a fire plug, or, if more convenient, to the 
pipe in the adjoining house, which then completes the 
circuit on the iron pipe for the low potential. 

We have thawed 250 feet of one-inch pipe in twenty 
minutes actual time of current on, using between IS 
and 20 kilowatts. In smaller services, say % inch, 
and on 30 or 40 feet, we have thawed out in from five 
to eight minutes, using about 11 to 15 kilowatts. The 
apparatus is very small and it is quite a convenience 
to people to have water, when their pipes are frozen, 
in two or three hours after asking to have the appa- 
ratus connected up. There is, of course, very little 
business in the sale of current in connection with the 
above, but the advertisement we get from being able 
to help out people who don't have water we think will 
repay us amply for the trouble and the expense en- 
tailed. 

As you. no doubt, can see from the above the cost 
of sending out the transformer, the time of the men 
connecting up and disconnecting, and the draying 
charges would leave very small margin unless you 
would charge an excessive price, which we don't be- 
lieve it pays us to do. The cost varies very much. 
The cheapest job, which was near by the station, was 
$2.50; the most expensive one was $9.50; yet the 
amount of current, used is a very small amount as com- 
pared with the charges for labor and drayage. 



Electrical Notes. 

The news comes from Paris that the operation of 
extracting radium from the ores has been considerably 
shortened. The preliminary process, which reduces 
the material to laboratory dimensions, now occupies 
one month, whereas it has previously taken three 
months. It is estimated that up to the present about 
730 tons of ore have been used to produce about one- 
fifth of an ounce of radium. 

Advices from Canada state that the Canadian gov- 
ernment is looking into the subject of the electrical 
smelting of iron, and is sending a commissioner to 
Europe to study the subject. Canada has many valu- 
able iron ore deposits in the vicinity of large water 
powers which could be utilized for generating a cheap 
supply of electrical energy. 

What is known as the inverted arc lamp, and which 
has been used for illumination in some workshops for 
many years, is suggested for the artificial lighting of 
lawn tennis courts on dull days and at evening time. 
An installation of these lamps has recently been put 
up at the tennis courts at Sheen, near Richmond, and 
was brought into use recently at a special tourna- 
ment arranged to test the capabilities of the light. 
Pour lamps of 1,500 candle power each are arranged 
around the court, an even illumination being obtained 
with the aid of screen sheets, from which the light is 
reflected. The experiment is said to have been a suc- 
cess, the illumination obtained being only slightly in- 
ferior to daylight on bright days. — Eiectrical Eng. 
(London) . 

It has been frequently found by experimenters that 
when an oxide of a metal, whose temperatures of re- 
duction and volatilization are nearly the same, is 
mixed with sufficient carbon to combine with the oxy- 
gen, and heated to the temperature of reduction, the 
main resulting product is not the metal which is want- 
ed, but a carbide. The reason is thought to be that 
the metal becomes volatile as soon as it is formed and 
combines with free carbon present in the mixture. In 
a patent granted to Mr. P. J. Tone, engineer of the 
Carborundum Company, of Niagara Palls, and de- 
scribed in the Electrical World, these disadvantages 
are overcome by maintaining proper conditions of tem- 
perature, proper distribution of heat, and proper ar- 
rangements of the charge. The method may be de- 
scribed by its application to the production of silicon 
for a mixture of silica and carbon. The constituents 
are finally subdivided and thoroughly mixed, and the 
design of the furnace is such that the discharge of 
heat is over a wide zone (as opposed to localized 
heat), so that the progress of the reaction is relatively 
slow and the best conditions are maintained for ag- 
glomerating the particles. The most even tempera- 
ture possible is maintained throughout the zone of 
reaction, to prevent the silicon from being vol til- 
ized as soon as formed, and the charge is so arranged 
in the furnace as to allow globules of reduced silicon 
to drop by gravity out «f the zone of reaction to a 
lower portion of the furnace. It is evident that for 
these purposes an arc furnace would be unsuitable. 
Mr. Tone therefore employs a resistance furnace. The 
heating resistance in the center of the furnace is made 
up of carbon blocks piled together with intervening 
spaces. The charge is fed into the furnace at the top, 
and as the silicon is reduced it sinks down into the 
cooler portion of the furnace, and finally into the re- 
ceptacles at the bottom, where it solidifies as a metal- 
lic block. 



The Current Supplement. 

The opening article of the current Supplement, No. 
1470, deals with the whale-oil industry of the United 
States. It is copiously illustrated. Various types of 
rails used in Europe and in America are described 
in an exhaustive article. Dugald C. Jackson's paper 
on the typical college course dealing with the pro- 
fessional and theoretical phases of electrical engineer- 
ing is published in full. Foreign and American types 
of horizontal boring machines electrically operated 
are described by P. C. Perkins. Dr. Samuel G. Tracy 
writes instructively on thorium and its therapeutical 
possibilities. Kretschmer's tetrahedral design for 
boats is described in full. "To-bogganing in a Basket" 
is the title of an entertaining article by Laura B. 
Starr. The usual notes rwill be found in the Supple- 
ment. 

Tlic Depth <>(' tla. Antarctic Ocean* 

The State Department has received from John Bar- 
rett, United States Minister to the Argentine Repub- 
lic, a communication to the effect that the Scotia scien- 
tific expedition, sent to the Antarctic from Scotland 
to make meteorological and oceanographical observa- 
tions, cruised about five thousand miles to the south 
and east of the South Orkney Islands, between longi- 
tude 16 degrees west and 45 degrees west and as far 
south as 70 degrees 25 minutes, and in this region 
located a deep sea of an almost uniform depth of 
2.500 fathoms. The deepest sounding was 2,739 fath- 
oms, or 16,434 feet. 
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THE "SCOOTER." 

That "necessity is the mother of invention" finds 
singular and forcible illustration in the ice-scooter, 
which, essentially a Long Island creation, is almost 
as necessary there in the winter as are the yachts in 
the summer season. It is an amphibious 
craft, combining in its construction a 
modification of both the yacht and ice 
boat, the advantages of each of which it 
possesses in a remarkable degree. 

Reference to the illustrations will show 
both the sail arrangement and runners 
on the bottom. It is to these latter, per- 
haps, that the speed and steady flight of 
the ice-scooter is due, as well as to the 
absence of a rudder, which would neces- 
sarily arrest the free motion. The jib 
is utilized for a rudder, serving the 
double purpose of directing the course 
and tacking. Steel runners are said to 
be preferable to those of brass, through 
their superior hardness; which prevents 
any sliding when a tack is being made. 
Such an amphibious boat will lay within 
five points of the wind, and can execute, 
in less time and space, any evolution 
which an ice boat or yacht can perform. 
Incredible speed is attained by the larger 
and more completely equipped scooters, 
and when their respective courses run 
parallel, they can often maintain their 
lead over a fast express train. While a 
boy can manage one of these strange 
craft, the requirements and possibilities are such as 
to afford exhilarating sport for a strong man in hand- 
ling the sails and obtaining the maximum degree of 
speed possible under given conditions. 

The sail area is always determined by the capacity 
for carrying canvas on the ice. When the water is 
reached there is consequently, under normal wind con- 
ditions, a dangerous excess of sail, and the utmost 



skill is required to avert an accident. Such is the 
proficiency attained by the votaries of "scootering," 
however, that injury to the owners or scooters is rare- 
ly if ever witnessed. 

There are, perhaps, few more interesting sights seen 




SQUARE-END SCOW FITTED UP AS A "SCOOTER." 

than those afforded by a scooter plunging at full speed 
from the ice into the water. At such times the water, 
cleaved as by a shot hurled from a cannon, is thrown 
into the air a distance of twenty feet, completely en- 
shrouding the scooter from view until, with speed 
little diminished, it glides smoothly and triumphantly 
out upon the ice at the other side of the opening. 
While "scootering" provides a healthy and hearten- 



ing sport for the South Beach life savers during their 
long period of enforced leisure, its value consists 
chiefly in permitting them to cross to their mainland 
homes over thin and treacherous ice when no other 
means would permit of such visits. It also affords an 
easy and speedy access to vessels caught 
in the ice when intervening open-water 
patches or unsafe ice would render the 
tendering of assistance impossible. 

Long Island sportsmen have also adopt- 
ed the craft, and successfully employ it 
in carrying them to favorite duck and 
goose hunting grounds on the ice, miles 
away from the shore. When the point 
for shooting operations is reached, the 
sail can be furled and the mast removed. 
Then, by covering the scooter with cakes 
of ice or snow, it provides an ideal con- 
cealed shelter from which to shoot birds. 
The scooter has been suggested as a 
more sure, safe, and speedy method of 
reaching the North Pole than any hither- 
to devised. It can be carried on the ves- 
sel as far as open water will 1 admit, and, 
after it has been loaded with provisions, 
the journey can be continued with it, as 
neither ice nor water presents any ob- 
stacles to its progress. While, like the 
summer yacht, these boats may be built 
with any degree of elaborateness, tho:;e 
used on Long Island are made with a 
view to speed and lightness rather than 
to other objects. 
One of our illustrations also shows a square-end scow 
fitted up as a scooter. This boat is a ho-me-made affair, 
and, to be properly steered, requires the use of a rud- 
der. The rudder, it will be observed, consists of a met- 
al blade secured to a pole in such a manner that when 
in water it can be used as an oar blade, and when out 
of the water its edge will cut into the ice, thus afford- 
ing a suitable means for steering the boat. 




FLEET OF "SCOOTERS" AT GREAT SOUTH BAY, LONG ISLAND. 





OVERTURNED "SC00TER,' : SHOWING THE STEEL RUNNERS ON THE BOTTOM. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

ELECTRIC SWITCH. — W. K. Dodge, Man- 
hattan, Kan. The invention is in the nature 
of a switch so constructed and arranged that 
two or more lights or sets of lights or any 
combination of the same may be thrown into 
circuit and the circuits which are "on" are 
plainly indicated from the exterior of the case. 
It consists in the novel construction and ar- 
rangement of the switch and in the combination 
with the same of an indicator which plainly 
shows what circuits are turned on even in the 
dark. 

Engineering Improvements. 

STEAM-BOILER.— N. L. Warren, Macon, 
Ga. An object in this case is to provide a 
boiler of large heating capacity, but requiring 
comparatively little floor-space and so ar- 
ranged that it may be readily inspected and 
cleaned both within and without. Space be- 
tween the tubes will permit a person to inspect 
flues and other parts of the interior, and the 
boiler is provided with a manhole, normally 
closed by a cover. 

TRACK-SANDER FOR LOCOMOTIVES.— 
G. M. Schwend, Birmingham, Ala. The inten- 
tion in this improvement is to utilize water as 
a medium for effecting the discharge of sand 
from the reservoir or sand-box usually arranged 
upon the boiler of the locomotive, the same 
being delivered upon the rails in front of or 
behind the driving-wheels for understood pur- 
poses. The apparatus is specially adapted for 
using sand in any condition — that is, wet or 
dry sand — as it may be had from banks thereof 
at any point along the track. 

LOCOMOTIVE-VALVE. — H. G. Coryell and 
J. E. Stephens, Marietta, Ga. The present in- 
vention has for its object the provision of a 
valve designed to be operated from the outer 
side of the locomotive and by means of which 
the steam may be quickly cut off from either 
one of the steam-chests should accident or 
breakage occur in one of the chests, thus per- 
mitting the locomotive to be at once worked 
from the opposite or intact steam-chest. 



miscellaneous. 

PIPE.— E. Semple, Seattle, Wash. The im- 
provement is particularly in pipes for use in 
carrying sand, gravel, and other material from 
dredges, hydraulics, or other excavating de- 
vices, the pipe being particularly designed for 
use as a dredger delivery-pipe. Pipes used for 
carrying the above named material are rapidly 
worn out by the grinding of the same as ii 
passes through. The wooden lining of blocks 
on end, with the hoops to hold the blocks in 
place, is designed for the lining of any pipe, the 
object being to increase the life of pipes where 
the wear is great enough to wear them out in 
a few months. 

COLLAR OR CUFF HOLDER.— E. L. Pitts, 
Jerome, Arizona Ter. This device holds cuffs 
and holds collars in place when in use. In 
use the device may be buttoned by a divided 
button to the neckband, or to the wristband, 
and a socketed head be forced through the 
buttonhole of the collar or cuff, as, the case may 
be, and a hinged section be then adjusted over 
the collar or cuff and a spring-catch be forced 
into the socketed head to secure the collar or 
cuff as desired. 

VALVE. — N. Oeolensku, Hermitage, N. Y. 
The object of this case is to provide a valve, 
arranged to allow of regulating the speed of 
the water or other fluid passing through the 
valve to prevent leakage and to give con- 
venient access to the parts for repairs and 
for quick replacement of worn-out parts and 
for other purposes. The invention refers to 
check-valves, such as shown and described in 
Letters Patent formerly granted to this inven- 
tor. 

DRAWERS-SUPPORTER.— II. W. Post, 
New York, N. Y. The purpose in this instance 
is to provide a form of supporter adapted for 
attachment at the inner portion of the waist- 
band of the trousers, the supporter constructed, 
preferably, of one piece of wire of suitable 
gage or a strip of metal of any cross-sectional 
shape, the supporter comprising two loops 
rigidly held apart and means whereby the de- 
vice may be secured to the inner face of the 
waistband or between the layers forming the 
same projecting upward at the inner face of 
the trousers- waistband. 

FIRE-EXTINGUISHER. — F. Yost, Wee- 
hawken Heights, N. J. Mr. Yost's invention 
pertains particularly to improvements in port- 
able hand-operated extinguishers of the class 
designed to contain an extinguishing chemical 
solution, an object being to provide clamping 
devices of novel form and operation for tightly 
holding the pump mechanism in place ; and 
another object is to provide a piston-rod with 
a large air capacity, the confined air acting as 
a piston. 

DEVICE FOR STRETCHING ANT) PRESS- 
ING TROUSERS.— F. Stevens, Syracuse, N. 
Y. The aim in view in this case is the pro- 
vision of a durable article adapted for the pur- 
pose of stretching trousers to take out the 
"bagging" in the knees thereof or for pressing 
the trousers, to the end that the wrinkles and 
bagging may be removed and made to present 
a neat appearance. 

HOISTING AND CARRYING DEVICE.— M. 
C. Wood, Rockhill, S. C. The particular ap- 



plication of this invention is to a hoisting de- 
vice for lifting the cylinders of cotton-seed 
linters from their bearings and conveying the 
cylinders to a desired point. The principal 
object is to provide a device for hoisting the 
dulled cylinder from its bearings and remov- 
ing the same to a suitable point, after which 
a sharpened cylinder may be conveyed by the 
hoisting mechanism to the linter and substi- 
tuted for the previous cylinder. 

TILE.— S. B. Flint, New York, N. Y. The 
tiles are of such construction that they may 
be assembled by hooking together, to the end 
that each tile assists in holding a series of 
other tiles in place, and in a manner to pre- 
vent separation, notwithstanding that they are 
subjected to strain in any direction. The tile 
has considerable strength owing to the dis- 
position of the recesses and the construction 
of the hooking projections. Their correspond- 
ing shape and size enable them to be assem- 
bled easily and quickly for covering a surface 
of any size. 

TWINE-HOLDER.— R. A. Steeb, Roselle, N. 
J. The object of the invention is to provide 
a twine-holder, more especially designed for 
household use in conveniently storing odd 
pieces of twine, cord, string, thread, and the 
like, such as are received from stores, etc., 
arranged to permit of winding up in a spool 
and tied together to allow ready use of the 
continuous twine thus formed for tying pack- 
ages, bundles, boxes, etc. The holder may 
also be used for holding a ball of twine, etc., 
if not too large for the device, one end of the 
spool being removable permitting the ball to 
be placed on the spool. 

FLY-CATCHER. — J. Zierl, Hechingen, Ger- 
many. In this patent the invention is em- 
bodied in a body or bar provided at the top 
with a receiver or holder for the tacky sub- 
stance and at the lower end with a reservoir 
for the flies, also with detachable end portions 
which are adapted to receive the tacky sub- 
stance and to be interchanged when the lower 
one becomes full. 

MUSICAL INSTRUMENT.— E. S. Steven- 
son, Eldorado, Kan. The purpose in this 
case is to provide an instrument having the 
general characteristics of a guitar — that is, as 
to its strings and notes, with an auxiliary 
set of strings and frets with stops by means 
of which a large number of notes and variations 
of scales may be quickly made with a small 
number of the auxiliary strings. 

MEANS FOR ATTACHING STIRRUP- 
LEATHERS TO RIDING-SADDLES.— J. Mar- 
tin, Chalet Elizabeth, Avenue des Casernes, 
Grasse, France. The aim of the present inven- 
tion is to construct a support for stirrup- 
leathers in which when the rider falls from his 
horse and his foot remains in the stirrup the 
stirrup-leather becomes detached from the 
saddle by the weight of the rider. When in 
the saddle the rider may bear upon the stir- 
rups without fear. 

HORSE-COLLAR.— J. V. Stone, Moorhead, 
Minn. This invention has reference to im- 
provements in horse-collars, and the object 
is to construct a collar baving a stuffed body 
and pneumatic pad which will serve to protect 
the horse's shoulder. Should the bag collapse, 
the driver need not unhitch, since the stuffing 
forms a body of the usual shape, and a horse 
could pull as well with both bags collapsed as 
with an ordinary hard collar. 

DESIGN FOR A COVER-DISH.— R. L. 
Johnson, Hanley, Stafford, England. The 
plan of the cover-dish shows a symmetrical 
oval shape. The outline of the side presenta- 
tion is beautifully curved from the handle of 
the cover down to the flanged base. The han- 
dles at the ends are very gracefully fashioned. 
The ornamental decorations are richly spread 
around and near the edge of the cover, the 
upper part of the body, and the base. 

AUTOMATIC OR SELF-ACTING GATE.— 
>T. Delaunay and R. Vasquez, Buenos Ayres, 
Argentina. The gate may be opened from 
either side by pulling a cord and in every case 
the gate opens away from the passer. The 
opening is effected by moving to one side or 
the other the upper end of the rod or axle on 
which the gate is hinged, whereupon the gate 
under action of gravity swings open in the di- 
rection in which its axis has been inclined. 

RECEIVER FOR MAIL, ETC.— N. D. Clear- 
water, Binghamton, N. Y. The device con- 
sists of a box hinged to the jam of an outer 
door of a residence. The box is open only at 
one side through which packages may be placed 
in or removed from the box. When a package 
is placed in the box, the box may be swung on 
its hinges until the open side lies against the 
door of the house. In this position it is held 
by a spring latch which can be released only 
through the open side of the box. The con- 
tents of the box are thus rendered secure 
against theft, for they cannot be removed ex- 
cept by opening the door of the house. 

CLOTHES-DRIER.— F. S. MacDougall, of 
Seattle, Washington. This clothes drier com- 
prises a number of clothes-suspension arms 
pivoted to a rotatable carrier which is mounted 
on a leaf hinged to a back-board. When in 
use the leaf is swung to a horizontal position 
at right angles to the back-noard and is held 
by a latch. Means are provided for holding 
the rotatable carrier in any desired position. 
Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper, 
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READ THIS COLUMN CAREFULLY —You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
sary to give tlie number of tlie inquiry. 
MUNN & CO. 

Marine Iron Works. Chicago. Catalogue free. 

Inquiry l\o. .'5183.— For makers of pyrometers 
suitable for regulating the heat of a tin-plating bath. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry A'o. 51S4.— For parties engaged in print- 
ing premium magazines. 

For hoisting engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 5185. —For manufacturers of silver- 
ware, watches and clocks, dinner sets, dishes, etc. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 5186.— For makers of paper cartons, 
such as are used for oysters, ice cream, etc. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 5187.— For makers of electric auto- 
matic knitting machines. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry IVo. 5188.— For makers of refrigerating 
plants, abattoirs, air compressors, boilers, steam en- 
gines, ventilators, pumps, hydraulic presses, etc. 

For Sale.— Patent right on newly invented propel- 
ler. B. Charles, 26 So. 14th St., Newark, N. J. 

Inquiry No. 5189.— For machinery for preparing 
extract of meat and peptone. 

B3F" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
New York, Free on application 

Inquiry No. 5190.— For machinery for the prepa- 
ration of tinned meat 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 5191.— For machinery for making 
tins. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 5192.— For machinery for mechani- 
cal workshop, such as carpenters' utensils for iron and 
brass foundry, metallic roofs, til tration systems, pipes, 
cranes, rails, trucks, cars, etc., also all materials, im- 
plements and accessories connected with this industry. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 5193.— For makers of ice-harvesting 
machines, for cutting and for Ailing bouses. 

Wanted.— An up-to-date superintendent for our 
plant employing 250 men ; foundry, machine shop and 
wood shop. Also foreman for machine shop, and fore- 
man for wood shop. DeLoach Mill Manufacturing 
Company, Atlanta. Ga. 

Inquiry No. 51 94.— Formakers of lathe machin- 
ery for making all kinds of turnings, such as druggists' 
cases, etc. 

Wanted— Revolutionary Documents, Autograph Let- 
ters, Journals, Prints, Washington Portraits, Early 
American Illustrated Magazines, Early Patents signed 
by Presidents of the United States. Valentine's 
Manuals of the early 40's. Correspondence solicited. 
Address C. A. M., Box 773, New York. 

Inquiry No. 5193.— For makers of ice-making 
machinery, such as plants of from four to ten ton capa- 
city. 

Inquiry No. 51 96.— For manufacturers of molding 
machines for molding wax cakes. 

Inquiry No. 5197.— For manufacturers of light 
roller bearings, suitable for grindstone shafts and 
pedal shafts. 

Inquiry No. 5198.— For machinery for erecting a 
plant for manufacturing telescope mailing tubes. 

Inquiry No. 519!*.— For makers of Dulley blocks 
for clotheslines, also for makers of clothes dryers, such 
as used in kitchen. 

Inquiry No. 5200.— For the address of the manu- 
facturer of the Magic Flute. 

Inquiry No. 5-01.— For the manufacturer of a 
small check punch having stamped thereon the follow- 
ing : *' Grabler's Patent, Jan. 7, 1902, U. S. A." 

Inquiry No. 5202.— For makers of the quarters 
of a hollow sphere, to be made in sheet metal in sizes 8, 
12, 16, 20 and 24 inches diameter of sphere. 

Inquiry No. 5203.— For parties engaged in form- 
ing or bending spring wire. 

Inquiry No. 5204.— For makers of small tanks 
made of copper and galvanized iron. 

Inquiry No. 5205.— For manufacturers of chain 
hoists. 

Inquiry No. 5206.— For manufacturers of boots. 

Inquiry No. 5207.— For machinery for cutting 
wooden shoe pegs. 

Inquiry No. 520S.— For makers of Tripoli stone, 
such as used in filters. 

Inquiry No. 5209.— For parties to make small 
coils and strings of piano wire. 

Inquiry No. 5210.— For makers of small steel 
chains the size of watch chains/ 

Inquiry No. 5211.— For small castings for boat 
engines and motors, of 2 to 5 h. p. 

Inquiry No. 5212.— For makers of metal and cloth 
button machinery. 

Inquiry No. 5213.— For makers of carrousels or 
riding galleries. 

Inquiry No. 5214.— For- an outfit of archery 
court. 

Inquiry No. 521.5.— For makers of small articles 
suitable for canvassing. 

Inquiry No. 5216.— For manufacturers of card 

embossing and card beveling machines. 

Inquiry No. 521 7. -For manufacturers of pneu- 
matic goods. 

Inquiry No. 5218.— For makers of gas engine cast- 
ings. 

Inquiry No. 5219.— For makers of headless steel 
hat pins. 

Inquiry No. 5220.— For makers of castings of 
every description. 

Inquiry No. 5221.— For the maker of a machine 
for producing quartered figures on. plain oak lumber. 

Inquiry No. 5222.— For makers of gasoline or hot 
air engines of about \& h. p. 

Inquiry No. 5223.— For a small hand loom for 
weaving rag carpets and looms. 

Inquiry No. 5224.— For a device for cleaning 
cisterns of the shape of n common wooden bucket 
reversed, with a lone handle attached, for extracting 
dirt from cisterns without re noving the water. 

Inquiry No. .5225. -For manufacturers of ex- 
haust fans for ventilating purposes. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the oMice. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9324) W. [. R. says: Can you give 
me through the inquiry column of the Scien- 
tific Ameiucan, a reliable formula for deter- 
mining the number of square feet needed for 
steam or hot water radiators? A. The amount 
of radiating surface for steam heating varies 
considerably with the variable exposure of 
rooms. For bouse heating with low-pressure 
steam, in rooms with much exposure and 
windows on two sides of the room, a good 
rule is one square foot of radiating surface 
for each eighty cubic feet of room space, and 
for bedrooms of small exposure, one square 
foot steam surface to 120 cubic feet is a good 
rule. For halls and reception rooms, ] to 3 00 
is the general rule. For hot-water heating 
about 15 per cent larger than above surface 
should be supplied. 

(9325) V. R. W. asks: Kindly inform 
me through your Notes and Queries whether or 
not molten lead when dropped in small quan- 
tities from a receptacle, from a great height, 
will form into spherical shapes while passing 
through space. A. Small- quantities of molten 
lead when dropped from such a height that it 
will solidify before reaching the earth will be 
found to be in the shape of spheres. It is in 
this way that shot is manufactured. All drops 
of liquids are in the form of spheres. 



NEW BOOKS, ETC, 

Machine Design. 

We have received from the American School 
of Correspondence, Chicago, a copy of their 
new instruction paper on Machine Design. 
This paper has been prepared by Mr. Charles 
L. Griffin, who was formerly Professor of 
Machine Design at Pennsylvania Slate College, 
and has since had ample opportunity to put 
theory into practice, as chief draftsman of 
a prominent manufacturing company at Syra- 
cuse, N. Y. The results of his experience are 
clearly shown in the instruction paper. Mr. 
Griffin approaches his subject methodically. In 
fact, "method" is the key word of the whole 
paper, and characterizes its whole teaching. 
The student is first clearly taught the mean- 
ing of machine design and its relation to the 
problems it has to solve, viewed from the 
point of theory, and then from the point 
of production. With the relative and mutual 
importance of these points clearly in mind, 
the method of design is next taken up. The 
student is shown the importance of a complete 
analysis of the problem— its conditions and 
forces: — before undertaking its solution. Then 
he must attack the problem theoretically, 
sketching out his design on scientific lines. 
The theoretical design when completed must 
be modified to suit practical requirements. Not 
until these steps have been successively fol- 
lowed out can the delineation and specification 
be taken up. These steps are clearly illus- 
trated by a practical example, and the student 
is instructed to pursue them in every problem 
attacked, until they become so familiar as to 
be intuitively applied. Delineation and speci- 
fication are just as methodically taught, and 
the student is thoroughly grounded in these 
important principles before taking up ques- 
tions of mechanical construction and move- 
ment. The importance ol' such a method of 
attacking a problem will appeal to every ex- 
perienced designer. In these days "system'* 
plays a very important part; in the success of 
business enterprises, and particularly in man- 
ufacturing concerns. It is a simple task to 
teach a new draftsman the "'system" of one's 
drafting room, but quite a different matter 
to teacli him a good system of thinking, a 
correct method of dealing with all questions 
which confront him, a "mechanical sense" 
which may lie depended upon to result in 
scientific designing. It is a difficult matter 
to induce the draff sumn to break away 
from his habit of guessing at proportions and 
dimensions without knowing their exact pur- 
pose or meaning. The tinte for learning a 
proper system of mechanical thought should, 
undoubtedly, come at the beginning of the 
student's course, before any guessing habits 
have been formed. We are pleased to find 
that the American School of Correspondence 
appreciates the importance of system in 
thought, and has given it due emphasis at the 
outset of the student's course. 
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"Star" 
Lathes 



Foot and 
Power 
Screw Catting 



An to in at ic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Semi for Cat.-ilo^nc B. 

SENECA FALLS MFfl. CO. 

695 Water Street, 
Seneca Falls, N. Y., U. S. A. 




SCHIEREN 
BELTING 




Is the product of long experience, the best 
Packer hides, the purest oak bark that 
grows, and a tannery that knows none but 
the most modern methods. Senior en Belt 
ting is reasonable in price and highly satis- 
factory in service. 
Send for our Dixie Belt Leather Booklet. 



CIIAS. A. SCHIEREN & CO. 

NbwYork: 52 Ferry St. Pittsburg: 243ThirdAv 



Chicago: it'i Franklin St. 
Hoston: 192 Lincoln St. 

Hamburg 



Philadelphia : 228 N. Third St. 
Denver: 1519 Sixteenth St. 
Pickitibeu4. 



Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 

Booklet Free 

VEEDER MFG. CO. 
Hartford, Conn, 

Cyclometers, Odometers, 
Tachometer:*, Counters 
and Fine Castings- 




INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

February 23, 1904. 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 





The Improved Method of 

FINISHING FLOORS 


'" ifWx 


Filling Cracks 

with 

Filler and 
Patent A up Her 


wise, with Grippin's Wood 
Crack and Crevice Filler 
and Finishing Specialties, is 
very simple and econom ical, 
not requiring skilled labor 
though the highest degree of 
perfection is a twined. We 
give full instructions for treat- 
ing all surfaces. Write to-day 
for our descriptive matter to 

GRIPPIN MFG. CO. 

Dept. 6 
Newark New York 
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WITTES 9 9 <X d e ENGINES 

are sold on 80 Baya' free 
Trial. Catalogue ■, 
WITTE IRON WORK 

517W.5thSt.Kansa8CIty 
or Witte Gas & Gasoline 
Engine Co., ±8 S. Canal 
St., Chicago, Illinois. 




THE M !L T L^ E,SS KEROSENE 



1 to60H. 




Bie Cupper Cup 

E2f* Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching patters together. 

Best<$c Cheapest. All Stationers. 

CLIPPER, MFG. CO., 

401 West 124th St., New York, U.S.A. 

For free samples and information write to us. 



A BIG SAVING in GAS 

is effected for the house, office, store, 
factory or public building by making 
it yourself with a 

"PADTCD" acetylene gas 

bAHI LSI GENERATOR 

Itgenerates from carbide and water, 
producing a better light of highest 
candle power. Purer, safer, cleaner, 
than ordinary gas. Takes up little | 
room. Saves much money. 

NIAGARA FALLS ACETYLENE GAS * 

GENERATOR CO ., Niagara Falls. N.Y. 





A Constant Water Supply 

Without Coat of Maintenance 

is best afforded by the use of a 
NIAGARA HYDRAULIC RAM 

The Niagara is a new iniprovenwnt upon 
th- old-fashioned ram, aiiri ijeli vera from 2 to 
5 times ns much water under the same con- 
dition. Our rams hive been used in almost 
ev ry state in the Union, and have proved 
th ■ superior of all others. Write for catalog 
an I testimonials. 

Niagara Hydraulic Engine Co., 
Chester. Pit. 



INDUCTION 

w \J I L 4^5 for experi- 
ments in X rays and 
other electrical work. 
%W Catalogue Free. 
E. S. RITCHIE & SONS 




Brookliime, Mass 



NO LOOP-HOLES 

Jnour guarantee, foritmakes every body safe— "Money 
back, if the Reliable Incubator doesn't give satisfac- 
tory hatches after af air test." Ask about it and get our 
20th annual catalogue free. Just send loe.^to pay postage. 

Reliable Incubator and Brooder Co., Box B-105. Quincy, III. 



Volt Ammeters 

Pocket size, but large enough for accuracy 
and practical use. Various ranges for test- 
ing batteries electric light, telephone and 
other circuits, etc Also, Voltmeters and 
Ammeters for general measurements. 
$W Send for Circular. 

Li. M. PIGNOLET, 

80 Coi-tlandt St., New York, N.Y. 
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Lackawanna Reversing Device 



r.. »l I -j\ 

v, ' ■ 



Within the boundary of reversing 
devices " The Lackawanna " 
rules supreme. Used in connection 
with our marine motors, it obviates 
the necessity of a reversible blade 
propeller or reversing gear. Simple 
and reliable. Price $15.00 net. 

LACKAWANNA MOTOR CO. 
5161 Letchworth St., Buffalo, N. Y 



I MILLS FOR ALL MATERIALS. 

OUR BUSINESS IS TO MAKE 
;'■ MACHINES* FOR fiRiNDI'N 6.5-. 
CRAW, CRUSHING ROCKS AND 

eUtvERlZlNfi/AO, HARD &0B- 
■ iJStANCES W£ HANDLE ALL 

kinds or Materials from COT- 

— T0M4tE©'.W.RBOTS AND- HERBS, 
AH, gMStCtLUO PRO- 
CESS. If YOU WANT 



Mill OR GRINDING 
■MACHINE, COME TO 
US AND ^OU WILL 

UTTHLBLST . 

ANP STILL SAVE 

P&L WITH US ONCE Am ^ J^^U*- 
SPROUT, WALDR OfM &CO. 

scNBtoR CATALOG N? 4.) MUNCY, Pa.. 



Acid compounds, making organic, W. Bauml 752,947 

Acid, making sulphuric, Heinz & Hegeler. . 752,677 

Acids, making organic, N. Zelijisky 752,744 

Air brake operating device, G. J. Eerbert.. 753,114 
Air pressure elevator, differential, G. P. 

Steedman 752,720 

Alarm system, J. W. Hasburg. 753,136 

Alternator, inductor, L. J. Le Pontois 752,691 

Alternator, polyphase magneto, L. J. Le 

Pontois 752,692 

Aluminum sulphate, preparing, H. F. D. 

Schwann 752,927 

Amusement device, W. C. Parsells 753,098 

Animal catcher and holder, J. L. Haner.... 753,068 

Animal trap, J. C. Hammer 752,672 

Audiphone receiver, H. G. Pape 752,705, 752,921 

Automatic coupling, J. L. Crisler 752,759 

Automobile circulating system, H. C. Osborn 752,856 

Axle lubricator, ear, J. R. Fleming 752,897 

Axle mechanism, driving, R. H. White 75;>,022 

Balance, spring, S. R. Munson 752,918 

Bale tie, H. De Haven 752,888 

Band brake, F. J. Ball 752,881 

Banjos, etc., leg rest for, P. H. Foley 752,664 

Basket making machine, O. Schleicher, re- 
issue 12,198 

Bath tub, C. A. Ricks. 753., 002 

Bed spring device, swinging, H. D. Smith.. 753,173 

Bedstead, camp, H. R. Wykert 752,941 

Belt, F. Hcyl 753,072 

Bevel and square, J. Graft' 753,064 

Bin. See Storage bin. 

Binder cover, A. Hertje 753,071 

Binder, loose leaf, E. T. A. Akass 752,747 

Block signal system, electric, C. W. S. Tur- 
ner 752,812 

Boiler, J. Collis 752,758 

Boiler furnace, J. H. Foote 753,059 

Boiler furnace, steam, Hyatt & Wight 752,681 

Boiler tube caps and their seats, tool for 

facing, H. F. Weinland 752,734 

Boilers, lantern and lantern plug for water 

tube, J. P. Sneddon 752,871 

Boll weevil machine, pneumatic, W. B. 

Miller 752,790 

Bolster, J. S. Andrews 753,112 

Book and index, balance, W. II. Sammons.. 752,864 

Book holder, L. Block 752,750 

Books, etc., telescopic spring post for loose 

leafed, A. D. Hulquist 753,216 

Boring machine, J. H. Lawles 752,908 

Bottle, H. M. Gibb 752,899 

Bottle capping apparatus, H. Carmichael. . . . 752,884 

Bottle tilling machine, S. C. Miller 752,992 

Bottle filling machines, automatic induction 

valve for, S. C. Miller 752,991 

Bottle holder, E. L. Gatterer 752,968 

Bottle opener, F. B. Horton 752,770 

Bottle, water, J. F. Goodridge 753,063 

Bottles, etc., cap for mucilage, W. R. Morse 752,917 
Box or basket making machine, W. J. Ken- 
nedy 753,140 

Braiding carrier, II. Janssen 753,199 

Brake, J. A. Field 752,967 

Brake rod jaw, A. Lipschutz 753,084 

Brake shoe, F. W. Sargent 753,004 

Brake shoes, making, J. R. Cardwell 753,040 

Brick machine, Crapp & Finch 752,887 

Briqueting machine, Benson & De Forest.... 752,644 

Brush, painting, M. C. Cooper 753,125 

Buggy top joint, H. J. Douglas 752,960 

Buggy top support, J. d'Alessandro 753,026 

Bung, barrel, E. M. Mayer 753,156 

Bunsen burner, M. & A. Herskovitz 752,773 

Button, M. B. Ryan 752,925 

Cabinet, druggist's prescription, J. P. Lon- 

quist 753,153 

Calipers, T-Square, and scale, combined, H. 

B. Cary 752,823 

Camera, W. H. Cooley 753,124 

Camera, photographic, W. Gundermann 752,970 

Can. See Pomade can. 

Can body machine, Black & Smith 752,949 

Candlestick, miner's, R. H. Rusden 753,165 

Candy pulling machine, D. T. Igou 752,979 

Cane and umbrella, combined, J. F. Wilkins 752,740 

Car coupling, C. A. Olson 752,855 

Car grain door, freight, J. Riley 753,162 

Car lock and seal, J. Scott 753,006 

Car stop, H. Wirsching 752,875 

Car underframing, railway, G. I. King 752,685 

Car vestibule, M. Power 752,861 

Car, vestibule stock, J. L. Pennington 752,707 

Car wheel, L. Hayne 752,673 

Car window dust guard, B. Niblack 752,796 

Car window guard or shield, A. D. Cooke... 753,044 

Cart, G. B. Donovan, et al 752,763 

Cartridge feeding device, M. L. Bristol 752,648 

Caster wheel, J. E. Wood 752,742 

Centrifugal machine, water driven, J. W. 

Mm ••» flu «p 753,155 

Chain, link, E. A. Dehling 752,727 

Chair, II. W. Bolens 752,751 

Chair fan attachment, rocking, Langdale & 

Nowlin 753,148 

Chandelier, extensible, W. H. Kerr 753,141 

Cheek holder, miner's, D. P. Adams 752,638 

Chuck, Rock drilling machine, .T. Hodge 752,972 

Chute device, coal, S. B. Peck 753,102 

Chute, ore or grain, Moffett & Keiser 752,848 

Cigar making machine, O. Wartmann 752,733 

Cigar or cigarette machines, binder or wrap- 
per mechanism for, A. Du Brul 752,961 

Cigar wrapper cutter and rolling tables, pres- 
sure rolls for, I. Liberman 752,847 

Clamp handle, W. P. Devine 752 828 

Clock, W. Rausch 753.212 

Cloth folder, H. Nelson 752,995 

Clothes lines holder, De Vine & Baumann... 753 049 

Clothes reel, S. Tillson 753,179 

Coal, machinery for continuously cutting, 

H. V. Neukirch 753,092 

Cocoa mill, P. Faust 753,129 

Coffee urn, A. & J. Phillips 753,105 

Coin carrier or mailer, magic, Short & 

Poling 753,170 

Coke from ovens, machine for discharging, 

J. Kershgens 753,142 

Coke handling apparatus, C. W. Hunt 752,904 

Coke oven, H. Koppers 753,146 

Collar, pneumatic horse, E. L. Sill 753,009 

Composition of matter, M. A. Dillard 752,660 

Compound engine, R. H. White 753,021 

Compressometer, W. J. Tretch 753,015 

Concrete piles, forming, F. Shuman 753,008 

Conducting cord, flexible, H. B. Holmes.... 752.840 

Conveyor, J. A. Heintz 752,838 

Cooker, steam, C. H. Burton 753,118 

Core box cutter, F. E. Thomes 753,178 

Coupling, W. H. Wallace 752,731 

Crane propulsion device, R. Willie 752,939 

Crate, bottle, W. W. Price 752,708 

Crate, egg, E. N. Paul 753,099 

Cream separator, E. & B. Starch 752,934 

Crimped sheet. P. Hinkel 752,775 

Cross arm brace, F. B. Cook 752,655 

Cross head, R. H. White 753,024 

Cultivator, S. M. Adams 752,746 

Cultivator, J. Nagel 752,852 

Cupel making machine, A. C. Calkins 753,121 

Currycomb, H. E. Ewart 753,056 

Curtain fixture, F. I. Knighton 752,983 

Curtain pole, P. S. Truxal 753,181 

Curtain pole tip, G. H. Atkins 753,030 

Curtain rod fixture, H. H. Meyer 753,202 

Cycle, motor, G. C. Wilkinson 752,741 

Decorticating machine, A. D. Estienne 753,055 

Dental plate mold, O. E. Driscoll 753,128 

Desk, O. C. Dorney 753,050 

Desk and seat, adjustable school, W. L. 

Starkey, reissue 12,199 



Scale Removed TREE 




We'll remove thescale from your boilers with a 

DEAN BOILER TUBE CLEANER 

free, by loaning you one of these cleaners for a thorough 
trial. Our booklet, "Economy in the Boiler Room,'' is 
free. Send forit. 

WM. B. PIERCE CO. 

319 Washington St. Buffalo, N. Y. 




and GAS ENGINE 

burns KKROSENE cheaper mid 
safer than "-asohne. Automatic, 
simple, reliable. N O electric bat- 
tery or fl.'ime used. Perfect regula- 
tion. Helted or directly coupled to 
dynamo for electric lighting, charg 
Hi jr storajfi* batteries, pumping and 
all power purposes. 
A. MIETZ, 
13M3S Mora St., New York. 
ADOPTED BY 

II. 8. GOVERNMENT. 
Ilijrln-'-t Award, direct coupled 
Generator Set, Paris Kxposition,l!lt)0. 
Gold Medal. Pan American Ex- 
position, 1901. Gold Medal, Charleston, S. C, Exposition, 1902. 




T M E 





Kerosene Oil Engine 

Nothing but Kerosene Oil to run it 

Simple, Sate and Efficient. Needs little 
attention, is less likely to get out of 
Order, and is cheaper to run than any 
Other engine manufactured. Economi - 
cal and Easily Operated. 

International Power Vehicle Co. 

Stamford, Conn. 



UflDC II D Properly and you 

11 I IIC Ur will save trouble. 

We send you a box assorted wire 
and cable terminals with full in- 
structions for 60c. postpaid. 

Special ignition cable and wires. 

Write HERZ & CO, 

55 Grand Street New York 




U 



Large four-cylinder cars need 
a good strong storage battery 
for ignition. The "Champion" 
No. j is especially designed for 
this work, 4 volts, 40 ampere 
hours. Price $15.00. 

For two-cylinder cars, use 
"•Champion" No. 1, 4 volts, 20 
ampere hours. Price $8.00. 

Send for new illustrated cata- 
logue. 

H. C. MacRAE 

No. 315 St. Paul Street, • Baltimore, Mil. 
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etc. .Every ni a u h i 
fully guaranteed. Send -] 
for free catalog and state | 
size of engine wanted. « 

WebsrGas & Gasoline Engine Co., P. O. W&t ItH-a, _ 
Eastern Office, 115 Liberty Street, New y« 



"The truth, 

the whole trutfi 

and nothing but 

the truth" 

in time telling meaner 

the time a.^ told by the 

ILL GIN 

>*>VI T C H 

Every Elgin 'Watch is fully guaranteed. All jewelers 
have Elgin Watches. "Timemakers and Timekeepers," an 
illustrated history of the watch, sent free upon request to 
Elgin National Watch Co., Elgin. Illinois. 



READY APRIL, 13. 

Spangenberg's Steam and 
Electrical Engineering' 

B.y K. SPAMEMBERG, M. E. 

former Superintendent of the St. Louis School of Engineering. 

Containing 1,035 Questions and Answers, with 648 Illus- 
trations. Price. $3.50. 
The best book on the subject ever published. 

GEO. A. ZEL.LER, Publisher. Bstab. 1870 
68 S. J? oiii'lh St. St. Lrouis, Mo. 



FOR tIGHT AND MEDIUM WORK 

this new 14 inch 

«^B. F. BARNES 

Upright Drill is the best tool made. 
Sibstantial, well built, up to date. The 
d> ving power is strong and positive— the 
fl e-step conegives wide range of speeds— 
Will drill from l/16-lnch to-^-incb. Read- 
ing matter on request. 

B. F. BARNES COMPANY, Rockford. III. 



BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American Stj ptlement 1 1 $3» 
PricelOcents. For sale by Munn & Co. and all news- 
dealers. Send for catalogue. 




BACKUS 

CAS & GASOLINE ENGINE 

Simple, Economical, Durable. 
Suitable for all kinds of work. 

BACKUS WATER MOTOR, cheapest power known. 

Write for circular and prices. 

BACKUS WATER MOTOR CO., Newark, N.J. .U.S.A. 



WELL 



DRILLING 
Machines 



Over70sizes and styles, for drilling either deepor 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on Bills. With engines or horse powers. 
Strong, simple and durable. Any mechanic cac 
operate them easily. Send for catalog. 

WILLIAMS BltOS., Ithaca, N. Y. 



The Highest Efficiency 

is guaranteed in every one of the 
smooth-running 

Brennan Gasoline Motors 

,,» made on the latest approved 

mh pattern, safe, sure and quick 

to start, economical in fuel. 

and of great durability. Can 

be used for Marine purposes. 

BRENNAN MFG. CO. 

Syracuse, N. Y., U. S. A 





FOR 

GUNSMITHS. TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From 9-in. to 13 in. swing. 
Arranaed for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Lathe Catalog. 

W.F.&JN0.BARNESC0. 

Established 1872. 
1999 Ruby St., Rockkord, III. 



The Best 
Dry Battery 



for 



AUTOMOBILE 
SPARKING 



Beeko Spark Cell 

4 Cells »1.25 
J. H. BUNNELL & CO. 

Electrical Manufacturers 20 Park Place, New Fork 



JEFFREY 



ELEVATING-CONVEYING--POWER 

Transrnission--Screening--Dredg inn-Coal Cutting 
Drilling-Hauling-Washing Machinery. 



For Catalogues address 

THE JEFFREY MFG. CO. 

Columbus, Ohio, U. S. A. 



NEW YORK 



) 1904 SCIENTIFIC AMERICAN, INC 



204 



Scientific American, 



March 5, T904. 






Mechanical 

Electrical 

Stationary 



DRAWING 

ENGINEERING 

ARCHITECTURE 

TELEPHONY 
TAUGHT BY CORRESPONDENCE 

Illustrated bulletin giving full information free on request. 



Civil 

Sanitary 

Textile 



H 




UNDREDS of aspiring young and middle-aged 
men in all walks of life know what the in- 
struction of the American School of Cor- 
respondence is. Other hundreds need just such 
instruction to enable them to get on in life. 
To bring to the attention of draftsmen, en- 
gineers, architects, drawing teachers and others 
interested in drawing, the high standard of our 
instruction, we have compiled from the regular 
instruction papers in our Drawing Courses a 
practical treatise under the title of 



Compendium of Drawing 




TWO VOLUMES *« *« 900 PAGES 
ONE THOUSAND ILLUSTRATIONS 



including full page drawings, sections, diagrams and folding plates 

$r oo 



5. 



OR TWO 
MONTHLY 
PAYMENTS 
OF $3 EACH 

SINGLE VOLUMES 
$3 EACH 
By Express Prepaid. Money 
Refunded if Not Satisfactory 

On receipt of the price (Ad- 
dress Room 124k) and the names 
of tzvo persons whom you know 
to be interested in our courses (de- 
signating the course), the books 
will be sent, express prepaid. If 
the work is not all we claim, re- 
turn it in 10 days and get your 
money back. 

A compendium of such practical value and covering so many 
branches of drawing has never before been offered. The separate 
volumes necessary to cover the ground would easily cost $15.00. 
We offer the work practically at cost, believing that it will be the 
means of interesting you further in the work of the School. 

IN THE WORK. 
PART H. 

Prof, W. H. JAMES, 

Massachusetts Institute of Technology. 

Prof. C. I,. GRIFFIN, 

Formerly with Pennsylvania State 
College. 



FULLY 
INDEXED 



AUTHORS OF TREATISES 
PART I. 

Prof, E. KENISON, 

Massachusetts Institute of Technology. 
Prof. H. w. GARDNER, 

Massachusetts Institute of Technology. 
Prof. D. A. GREGG, 

Massachusetts Institute of Technology. 
Prof. W. H. LAWRENCE, 

Massachusetts Institute of Technology. 
F. C. BROWN, 

Architect, Boston. 



WM. NEUBECKER, 

New York Trade School. 



PARTIAL TABLE 
PART I. 

MECHANICAL DRAWING 

Instruments and Materials, Geometrical 
Drawing, Projections, I y ine Shading and 
I y ettering, Blue Printing. 

SHADES AND SHADOWS 

Principles and Notation, Co-ordinate 
Planes, Ground Line, Problems, Short 
Methods, Full Page Rendered Examples. 

PEN AND INK RENDERING 

Materials, Value, Accents, Faults, Ren- 
dering by Shadows Only, Pencil Work, 
Suggestions, Examples. 

PERSPECTIVE DRAWING 

Principles, Station Point, Vanishing 
Points, Ground Line, Horizon I«me, of 
Measures, Perspective Plan, One Point 
Perspective, Curves, Distortion. 

ARCHITECTURAL LETTERING 

Study of Old Examples, Forms, Propor- 
tions, Composition, Spacing, Full Page 
Examples, Greek, Roman, Gothic, Re- 
naissance, Office lettering. 



OF CONTENTS 

PART II. 

WORKING DRAWINGS 
AND MECHANISM 

Threads. Bolts, Nuts, Scale and Assembly 
Drawings, Blue Printing, Cams, Pulleys, 
Belts. Gearing, Pencil layouts, Working 
Drawings, Cost, Dimensions, Iyettering, 
Order Sheets. 

MACHINE DESIGN 

Theoretical and Commercial Considera- 
tions, Original Design, Handbooks, Data, 
Calculations, Notes, Records, Forces, 
Stresses, Power Transmission, Speed 
Radio, Power, Load, layout, ^elts, Pul- 
leys, Shafts, Gears, Clutches. 

SHEET METAL PATTERN 
DRAFTING AND TINSMITHING 

Construction, Toots, Intersections, De- 
velopments, Irregular Shapes, Triangula- 
tion, Approximate Developments, Practi- 
cal Shop Problems. 



The regular examination questions of the School are bound 
into each volume to test the reader's knowledge. 

This is merely a synopsis of the contents, but it will serve to 
convey an idea of the thoroiighness of the instruction, the char- 
acter of the men who prepare the instruction and the value of the 
instruction to every young man who enrolls in the School. In 
each of our 60 different courses the character of the instruction 
is equally authoritative, equally thorough and equally valuable to 
the student. 

American School of Correspondence 

at 

ARJIOUR INSTITUTE OF TECHNOLOGY 

Chicago, III. 



Desk, book rack, rrrul easel, combination, 

K. M. Miller 752,000 

Desk for bote] registers, G. P. Rose, Jr... 752,802 

Disinfecting device, P. A. Martin 752,005 

Door, gate, or like hanger, Itohile & Hast- 
ings 752,021 

Door lock, cell, ,1. .1. Lankford 75:1.150 

Dowel. .1. (inzowski 752,000 

Draft equalizer, F. It. Coode 752,830 

Draft equalizer, .1. Farmer 752,000 

Drawing tool, combination, P. Neukirchen. . 752,000 

Dredge, (). K. Ilogan 752,00:! 

Drier. See Grain drier. 

Drying apparatus for wool, etc., Keith & 

Wardle 75:1,200 

Drilling and boring machines, bed fastening 

for horizontal spindle, G. H. Smith 752,714 

Driving mechanism, J. F. Kay 752,005 

Dust pan, W. II. Hills 753,137 

Dyestuffs, G. Rowland 752,804 

Dynamo brush, M. Bunnig 752,820 

Egg tester, P. B. Southworth 752,808 

Electric cord adjuster, J. M. Masterson . . . . 752,000 

Electric meter, T. Duncan 753,101 to 753,194 

Electrical illuminating device for show win- 
dows. .1. II. Goehst 753,134 

Electrical receptacle. P. II. Fielding 752,834 



752.800 
753,135 
752,702 

753,030 
752,042 



stley, 



753,110 
752,818 
753.110 
753,130 
753,172 
752,778 
752.807 
752,053 
752,007 



Elevator, J. Rice 

Elevator safety anpa . M. Hanford 

Embossing press, Dollennarger & Carter 

Embroidered fabric, A. Burgess 

End cell switch, J. W. Achard 

End gate, J. W. Schirmer 753,107 

Engine sparking apparatus, explosive, L. H. 

Pey 752,832 

Engine tender, traction, W. S. Kelley 752,684 

Engines, cooling attachment lor internal 

combustion, J. W. Sutton 753,013 

Engines, producing sparks in the cylinders 

of internal combustion, I.. J. I.e Pontois 752,690 
Excavating, raising, screening, and filling 
gravel ballast, etc., machine for, II. 

Quertier 752,700 

Fan, oscillating electric, J. Amrom 753,027 

Fan structure, ventilating. W. Clifford 752,050 

Farm gate, T. J. Ryan 753,106 

Fastener device, W. C. Stange 753,175 

I-'oed mechanism, automatic vacuum and suc- 
tion, A. D. Coleman 753,123 

Peed water heater, W. A. McKee 752,094 

Feed water heaters, device for controlling 

the supply of steam to. M. P. Osbourn 752,008 

Fence, .1. A. Odell 752,854 

Pence post, S. C. Silver 752,030 

Pence post, J. N. Erixon 752,004 

Filter, O. Loftier 752,603 

Filter, II. G. Sweeney 752.873 

Fire door closing device, H. L. Cochran .... 752,825 

Fire extinguisher, H. C. Shaw 753,007 

Fire extinguishers, valve for automatic, W. 

A. Goldthwait 752,060 

Fireproof door, N. Poulson 753,210 

Fireproof structure, N. Poulson 753,208,753,200 

Fish line reel, E. A. & W. H. Leaver 752,780 

Flooring of blocks of wood, machine for 

making mosaic, ,1. Wehinger 752.938 

Flue or tube cutter, J. Ulrich 752,728 

Folding box, A. J. Bacon 752,880 

Fruit bleacher", J. W. Kimmons 753,143 

Fruit pitter, S. H. Shelley 752,029 

Fumigator, W. B. Cunningham 752,057 

Furnace, W. H. Gregg 752,770 

Furnace grate, II. A. Popponhusen 753,108 

Gabion, C. Kerr 752,781 

Gage. See Saw table gage. 

Gage. J. .1. Butterworth 753,120 

Garment supporting means, C. W. Mesick.. 752,780 

Gas engine, A. G. Ronan 753,003 

Gas from wells, obtaining, A. S. Cooper.... 753.045 
Gas generator, acetylene, A. E. SohlioJer. . 752,713 
Gas generator-, acetylene, H. W. Koehler... 752,085 

Gas heater, II. A. Schmidt 752,805 

Gas regulator, automatic, F. W. P 

et al 

Gas valve lock, R. L. Boulter 

Gate, A. A. Bradbury 

Gate, S. & II. Kalisher 

Gate attachment. A. Skellenger. . . . 

Gear, driving. R. Ilundhausetr 

Gear-, power transmitting, C. Sintz 

Gear, transmission. A. P. Brush.... 

Geodetrcal instrument, H. Gritbb... 

Glandular extractive compound, J. Takamine 753,177 

Glass forming apparatus, plate, H. .1. Hays 753,060 

Glass with wire embedded therein, making, 

.1. W. Paxton 753,101 

Class, working, H. J. Hays 752,674 

Glove, W. B. Phillips 753.0110 

Glove gauntlet, W. C. Graichen 752,700 

Gold separator, reciprocatory, J. P. Schm itz 752,026 
Governing mechanism for internal combus- 
tion engines, W. .1. McVicker 753,091 

Gown, house, F. A. Flutie 753,131 

Grain binder, C. Maul 752,012 

Grain conveyer, J. E. Camp 752.651 

Grain, conveyor mechanism for handling, 

E. M. Kramer 752,088 

Grain drier, centrifugal, M. L. Barbean . . . 752,882 
Grain, etc., mill for rolling or grinding, E. 

Brown 752.755 

Grass hook, M. A. Stewart 752,808 

Grave protector, W. H. Halfaker 752,002 

Grinding machine, S. E. Dart 752,058 

Grip wheel, H. F. Ong 752,997 

Gun and insect destroyer, liquid shooting, 

Dickson & Carson 753,127 

Gun magazine, C. II. Srrow 752,932 

Gun sight, H. C. Eby 752,062 

Hair pins, apparatus for making, D. H. 

Hay ward 753,070 

Hammer, claw, E. A. Ashland 752.870 

Hanger, G. Nissenson 752,006 

Hay and stock rack. .T. IT. Anderson 753,028 

Hay rack attachment, J. J. Acton 752,745 

Heat retainer, E. C. Kirk 752.687 

Heater, A. von Chigor 753,042 

Heating water- bv steam, apparatus for, W. 

G. F. Steinmetz 752,721 

Heel nrotector, M. M. West 752,736 

Helmet, J. .1. Curtis 753.047 

Hinge, gate, C. Pelnmlder 753,103 

Hoisting mechanism, safety and signaling 

device for, W. N. Dickinson, Jr 752,05!) 

Hoops to casks or barrels, machine for ap- 
plying bilge, E. C. Thorschmidt 753,014 

Horseshoe ice creeper, C. II. Reckefus.... 753,160 

Hose coupling, P. C. Osteon 753.000 

Hose supporter, E. N. Humphrey 752,777 

Hot air and hot water furnace, L. A. Steyne 753,011 
Hulling and scouring machine, F. A. 

Loesclrer : . . !' 753,152 

Hydrocarbon burner, G. W. Drasel 752,800 

Hydrocarbon burner, W. E. Gibbs 752,000 

Hydrocarbon burner, C. Sehweizer 752,028 

Ice making machine, R. P. Learned 753,081 

Ice shaving machine. P. J. Reinhold 753,101 

Inhaler, C. T. G imble 753,133 

Insect destroyer, J. A. Logsdon 752,787 

Internal combustion motor-, A. Vogt 752,036 

Jewelry, manufacture of, E. F. Bennett.... 752.816 

Joist hanger, A. II. Eberhar-dt 753,053 

Knitted fabric. A. W. Redin 752,802 

Knitting machine bur wheel support, R. W. 

Oormly 752,1568 

Knitting machine cloth wheel or cloth shoe. 

T. P. Hoilor-an 753,074 

Knob shank filling, N. W. Crandall 752,880 

Knockdown chair, P. Behn 753,034 

Labels, wrappers, etc.. machine for apply- 
ing, C. W. Cheney, reissue 12,107 

Lamp, R. P. Habel 

Lamp, C. G. Holmherg 

Lamp burner, .1. Gregory 

Lamir burner, Gunnoll & O'Toole 

Lamp, electric are, Schuster* & Bergman 
Lamp, portable electric, H. C. Hubbell.. 

Level, plumb, J. .1. Lankford 

Life belts, means for inflating, Clews 

Dalziel 

Lifting jack. F. V. Dalton 

Light. See Skylight. 

Lighting ring, A. J. Blackford 

Liquid, apparatus for delivering rneasir 

quantities of, H. J. S. Cassal 752.053 

Locomotive engine, 1-1 Field 753.057 

Locomotive safety apparatus, .1. Burberie.. 752.815 

Loom, J. L. Poalk 752.022 

Loonr filling feeder mechanism, automatic. 

.1. C. Edwards 753.05 I 

■Loom, filling replenishing, E. S. Stinrpson.. 753,012 
Loom jacquard apparatus, Edouar-d & Sorlirr 752,830 



53,006 
. . . 753,075 
. . . 752,01)1 

. . 753.0(45 
i. . 752,865 

. . 753.138 
. .. 753,140. 

& 
. . . 752,054 
. . . 752, 650 

. . 753,115 




WILLIAMS 



SHAVING 
STICK 



Commends itself to travelers 
by land or sea, on account of 
its convenience, compactness, 
luxury and economy. 

25c. of all druggists, 

THE J. B. WILLIAMS CO., Glastonbury, Conn. 



Valuable Books! 
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Home Mechanics 
for Amateurs 



By GEORGE M. HOPKINS 

Author of '"Experimental Science** 



370 Pages 

— 



k: 



HOME 

MI-:(,!l\Mi:s 



326 Engravings Trice $1.50 

THIS important work 
has achieved great 



AMAT1 I'KS 



"ft 



i lie ociencmc n.me 

Cyclopedia 



popularity. It tells 
how to do things. The 
New York Tribune says t 
"The book may be com- 
mended for its practicabil- 
ity and suggestiveness and 
will be found to appeal to 
boy readers almost as much 
as to older amateur me- 
chanics." 

CONTENTS: 
Woodworking 

How to Make Household Ornaments 
Metal Working 

Model Engines and Boilers 
Meteorology 

Telescopes and M'.crosccpes 
Electricity 

Each subject is adequately treated. 

Send for free descriptive circular, 

REVISED and ENhARGEI) EDITION 

The Scientific American 

Of Receipts, 

Notes a-rvd 5 

Queries. V 

15,000 Receipts. 734 Pages. 

S3. 00 in Cloth. $6.00 in Sheep. $6.50 

in Half Morocco. Post Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas, 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
general reader II M.iMiId 
have a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
the Cvclopedia mav obtian 
the 

IflOl APPENDIX. 

Price, liound in cloth. $1.10 

postpaid. 

TWENTY-THIRD EDITION 

EXPERIMENTAL SCIENCE. 

By GEORGE H. HOPKl>S 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 

1'ages. 0C0 illustrations. <l»li< Bound,, Postpaid, 

15.00. Half Morocco, Postpaid, *?.(](). Or 
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XPERIMENTAL SCIENCE is so well known to many of our 

readers that it is hardly necessary now to give a description of 

this work. Mr. Hopkins decided eorne months ago that it would 

be necessary to prepare a new edition of this work in order that 

the many wonderful discoveries of modern times might he fully 

described in its pages. Since the last edition was published, wonderful 

developments in wireless telegraphy, for example, have been made. It 

was necessary, therefore, that a good deal of new matter should be 

added to the work in order to make it thoroughly up to-date, and with 

this object in view some 200 pages have been added. On account of the 

increased size of the work it has been necessarv to divide it into two 

volumes, handsomely bound in buckram. It may be interesting to note 

the following additions that have been made to these volumes : 

Volume I contains in addition to a large number of simple, well 
illustrated experiments, a full description of a % TT. P electtic motor 
made expressly for illustration in this edition of "Kxpkrimi ; nta(, 
Sctence." It is an enclosed sei.f-regulatino electric motor for a 
110 volt circuit. It can be operated by a current from a no volt lamp- 
socket, yielding a full y, H. v . or it may be used as a dvnanio, furnish- 
ing a current capable of operating three 16-eandle power, no volt incan- 
descent lamps. The construction of the machine is perfect enough to 
admit of enlarging or reducing its size if desired. 

Volume II contains much on the general subject of electricity, 
besides new articles of great importance. Among these the subject of 
alternate current machinery is treated. Wireless Telegraphy and Tele- 
phony receive attention. Electrical Measuring Instruments, The Klectric 
Clock, The Telegraphone, Experiments in High Voltage, The Nernst Lamp, and Measuring the Heat 
of the Stars are all thoroughly illustrated and described. 

The unprecedented sale of this work shows conclusively that it is the book of the age for 
teachers, students, experimenters and all others who desire a general knowledge of Physics or Natu- 
ral Philosophy. 

SEND FOR DESCRIPTIVE CIRCULAR. 
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water that has not been filtered. 
Impurity lurks in it. Germs of 
disease cannot be seen, but they 
cannot pass through the cele- 
brated 




Berkefeld Filter 



because it is so scientifically constructed 
as to suppress every atom of solid matter 
in the water, thoroughly purifying it. 
Will give one gallon of pure water in 4 
minutes. 
No trouble to clean or keep in order. 
BERKEFELD FILTER CO., 4 Cedar Street, New York 



CYPHERS 



INGUBA TORSfoS^* 



Guaranteed to hatch more andhealthierchicksthan|f 
any other make, or your money back. 

Be 1 f -regit latin g, Belf -ventilating, non -moisture. En- i CTQirTTv - 
dOraed and adopted by 36 Government Experiment If « I "lw I LY 
Stations. Catalog free i f you name this paper. AUTOMATIC 

Cyphers Incubator Co. Buffalo, N. Y. THROUGHOUT $ 
Chicago, New York or Bosto 




Screw Cutting Back Geared 

9x25 Lathes $35 

and up ; to suit your need either as to size or price. 

Write us, we will interest you. 

The Carroll-Jamiesen Machine Tool Co. 

Batavia, Ohio, U.S.A. 




"T^TOTHING equals Patton's Sun-Proof Paints for houses. They protect, 
J3I preserve and beautify. The experiences of owners, builders, architects 
and painters, everywhere prove the value and economy of 

PATTON'S 
SUN- PROOF PAINTS 

They are scientifically combined, exactly proportioned and accurately mixed by special 
machinery. They outlast any pure white lead paint and are positively eun and weather-proof. 
Never blister, chalk nor peel. Their lustre lasts. They have no equal for permanency. Guar- 
anteed to wear five years. 

Write for our free book about paint. It contains valuable information. 

PATTON PAINT COMPANY, 2^'Lake Street, Milwaukee, Wis. 

Pittsburgh Plate Glass Co., General Distributors. 



Saw table gage, C. A. Norlin 752,701 

Scale, weighing, J. M. Triner 752,874 

Screw driver, G. E. Wood 753,186 

Screw driver, H. S. Pullman 753,211 

Seal, meter, De Lancey & Smith 753,080 

Seed cleaning apparatus, cotton, Stansell & 

Gee 752,872 

Seed huller, cotton, M. W. Faherty 752,965 

Seesaw amusement apparatus, W. H. Gil- 
man 753,197 

Sewing machine, R. G. Woodward 753,187 

Sewing machine, buttonhole, D. Nohle 753,093 

Sewing machine feeding mechanism, book, 

R. Mitchell 752,791 

Sewing machine hand lever attachment, J. 

W. Wheeler 752,738 

Sewing machines, trimming cutter attach- 
ment for zigzag, H. A. Klemm 753,145 

Shade holder, H. Hubbell 753,077 

Shade roller bracket jack, M. Schwab 752,866 

Shock binder, J. W. Smith 752,870 

Sifter, flour, A. C. Barber 752,641 

Signaling apparatus, R. B. Kernohan 752,843 

Signaling by electromagnetic waves, R. A. 

Fesenden 752,895 

Signaling, selective, R. A. Fessenden 752,894 

Sketching outfit, A. R. Cobb 752,757 

Skylight, C. W. Smith 752,869 

Slub detector, S. W. Wardwell 752,732 

Smoking pipe, T. Tomlinson 753,180 

Snow disposal system, J. C. Marriott 752,911 

Sound recording machines, removable turn 

table for, E. R. Johnson 752,682 

Spark arrester, extinguisher, and discharger, 

J. W. Heaton 752,676 

Spectacles, rim, J. C. Anderson 752,944 

Speech, etc., electromagnetic switch device 
for apparatus for magnetically recording 
and strengthening the reproduction of, 

P. O. Pedersen 752,858 

Spindle driving bands, mechanism for guid- 
ing and applying tension to, J. Boyd.. 752,647 
Spinning and twisting apparatus, R. L*. 

Cumnock 752,760 

Spinning machine, L. Dugauquier 752,829 

Spinning machine roll cleaning device, V. 

Maheu 752,989 

Spoke cutting machine, G. F. Autry 752,640 

Spool holder and case, Maas & Ricaud 753,085 

Spring construction, M. D. Kilmer 752,783 

Stamp, hand, F. Hardy 752,771 

Stamp mill launders, separating hopper for, 

P. W. O'Neil 752,702 

Stamp mills, etc., tappet for the shafts or 

ore, P. C. Kelly 752,907 

Stamp mortar, multiple, W. A. Merralls.. 753,089 
Stand. See Reading stand. 

Steam boiler, C. E. Chapman 753,041 

Steam engine, Polic & Modlinger 752,860 

Steam generator, H. E. Penney 752,859 

Steam generators or the like, heating burner 

for, R. H. White 753,023 

Stem winding and setting mechanism, H. 

C. King 752,686 

Storage bin, J. A. Jamieson 752,841 

Stove attachment, gas, L. H. Bear 752,749 

Stove ventilator attachment, C. Pelmulder. 753,104 

Suit case, A. H. Christie 752,756 

Supporting frame or trellis, A. Corts 753,046 

Surfacing and jointing machine, Burkhardt 

& Streicn 752,650 

Switchboard, A. Stromberg 752,722 

Switchboard system, multiple, W. M. 

Davis 752,761 

Switch operating mechanism, multiple, W. 

J. Bell 752,642 

Teaching singing, apparatus for, A. Gusinde 752,836 
Telegraph system, electric, C. Adams- 
Randall 752,923 

Telephone attachment, G. B. Buchanan .... 752,649 
Telephone or telegraph system, R. Ham- 
ilton 753,067 

Telephone selecting device, W. D. Watkins. 753,183 
Telephone signaling mechanism, O. O. Lee. . 752,909 
Telephone systems, means for synchronizing 

the instruments of, H. Redmon, et al.. 752,710 
Temperature regulating apparatus, A. M. 

Goodwin 752,768 

Thill coupling, C. S. Lehman 753,083 

Thill or tongue support, E. D. Waffle 753,016 

Thread holding and cutting attachment for 

spools, D. C. Laird 752,845 

Threshing machine, C. Bankey 753,032 

Tile, R. McCarrel 752,697 

Tile, illuminating, J. Jacobs 753,078 

Timber treating process, P. F. Dundon 753,052 

Tip cat, J. A. Astarita 753,029 

Tire bolting machine, Fillman & Davis 753,130 

Tire, cushion, S. Adlam 752,639 

Tire repairer, C. C. Deschenes 752,826 

Tire, rubber, G. B. Dryden 752,891 

Tire, vehicle, M. Nirdlinger 753,205 

Tires, manufacturing cushion, M. Nirdlinger 753,204 
Tires, manufacturing vehicle, M. Nirdlinger 753,206 

Tongue switch, G. M. Ervin 752,892 

Tool handle, pneumatic, J. Keller 752,982 

Tool holder, Roberge & Brabant 752,863 

Torch, W. H. Rose 752,711 

Toy, H. A. Poppenhusen 753,109 

Toy, mechanical, L. Drescher 753,051 

Tracer, duplicating defect, E. M. Schantz. . 753,005 

Track joint, J. Armitage 752,878 

Train lighting system, electric, D. C. Henry 752,839 
Train markers, automatic wind break for, 

E. M. Rife 752,801 

Trawl net hauling gear, J. R. Scott 753,168 

Trolley, T. F. Wetton 752,737 

Trousers stretcher, H. Tuttle 753,182 

Truck, W. G. Price 752,799 

Truck, car, J. C. Barber 752,946 

Trunk, J. H. Beasley 753,033 

Tubes, machinery for the manufacture of 

metallic, Jackson & Lloyd 752,980 

Tubing, M. M. Nicholls 752,700 

Tufting machine button support, A. Freschl 753,132 

Tunneling apparatus, C. W. Smith 752,931 

Turbine wheel, J. Wilkinson 753,111 

Type mold, J. S. Bancroft 752,814 

Typewriter, H. Moya 752,794, 752,795 

Typewriter attachment, L. H. Weston 753,184 

Typewriting machine, H. Moya.... 752,792,752,793 

Typewriting machine, C. E. Smith 752,868 

Typewriting machine, A. T. Brown 752,883 

Typewriting machine, C. S. Champion 752,885 

Typewriting machine, C. W. Walker...... 753,017 

Typewriting machine tabulating device, 

L. S. Burridge 752,821 

Umbrella, T. Susemihl - 752,723 

Umbrella, T. W. Pinchback 753,107 

Umbrella handle and rod, Muffly & Miller.. 752,849 

Valve, O. S. McCurdy 752,850 

Valve, W. H. Stratton 753,215 

Valve, air, A. McGonagle 753,090 

Valve, blowing engine, A. K. Rarig 753,159 

Valve, brake, J. V. Wells 753,020 

Valve, compressed air brake distributing, 

G. Houplain 752,976 

Valve for gas or gasolene engines, speed 

controlling, J. W. Lambert 753,147 

Valve, triple, J. V. Wells ... 753,018,753,019 

Valve, water heater, J. Ellis 753,195 

Vehicle brake, W. S. Hays 752,675 

Vehicle brake, Knutta & Read 752,984 

Vehicle, electrically propelled, L. Kreiger. . 752,689 

Vehicle wrench, G. H. Markilllo 752,910 

Velocipede, railway, C. H. Pierce 753,106 

Vessel side light, J. J. Currier 752,959 

Voice pipe mouthpiece, T. W. Battin 753,113 

Vulcanizers, etc., controlling device for, 

C. E. Orndorf '. 752,703 

Wagon, dumping, G. J. Exterkamp 752,766 

Wall or vault, J. G. F. Lund 752,694 i 

Warping and beaming machine, W. C. Key- i 

worth 753,079 , 

Watch winding indicator, J. Walz 752,937 1 

Water closet, J. W. Kelly 752,906 

Water closets, etc., flushing apparatus for, ' 

J. H. Smith 753,174 

Water cooler, H. G. Sweeney 752,810 

Weather strip, C. Vose 752,729 

Weather strip, J. H. Foote 752,767 ; 

Web manipulating mechanism, L. W. South- 
gate 752,933 

Wheel. See Car wheel. ! 

Wheelbarrow construction, G.,G. Tieman.. 752,725 I 

Windmill, L Dunne 752,764] 

Window lock and burglar alarm, W. J. j 

Hill 752,774 

Wire receptacles, apparatus for making ' 

reticulated or openwork, 0. Azary 752,748 



MONEY EASILY MADE 

| Selling our Transparent, Indestructi- I 

J ble Handled Knives. Your own or j 

other Photo* Name and Address in 

I handle. Fine hand-forged, razor steel blades. 

I Guaranteed. You can represent us. No ex- 

[ perience necessary. P^tid atonceforeatalog. 

Canton Cutlery Co., 1244 W. 10th St., Canton, 0. 







over the civilized world 

THE IMPROVED 

BOSTON 
GARTER 

IS KNOWN and WORN 

Every Pair Warrantad 



The Name Is 
stamped on every 
loop — 




CUSHION 
BUTTON 

CLASP 

flat to the leg — never 
Slips, Tears nor Unfastens 

ALWAYS EASY 

Geo.Froa tCo., Makers, 
Boston, Mui., U. S. A. 



REFUSE ALL SUBSTITUTES 



Wow Ready Bound Vol ume 

OF THE 

SCIENTIFIC 
AMERICAN 
BUILDING 
MONTHLY 

VOLUME No. 36 
July to December, 1903 



A Monthly Magazine of Domestic Archi- 
tecture Sumptuously Illustrated 



272 Illustrations 6 Covers in Tint 

132 Pages 

Price of Semi-annual Volume 
$2.00 by mail 



SPECIAL FEATURES 

The Garden at Georgian Court: 

Mr. George J. Gould's residence at Lakewood, N. J. 
Harbor Hill: 

The Clarence H. Mackay Estate at Roslyn, L. I. 

Mr. Karl Bitter on the Sculpture for the St. 
Louis Exposition. 

"The Orchard": 

The Country Seat of Mr. James Lawrence Breese, 
at Southampton, L. 1. 

Mr. W. 1.. Stow's House at Roslyn, N. Y. 

Mr. Charles II. Israels on the Apartment 
Hotel. 



'* Monthly Comment." Aims to help its readers to 

better building. The illustrations reproduce homes and 
other structures of the highest grade and of varying 
costs. It seeks to interest the architect, the house 
owner, the real estate promoter, the home maker, and 
the builder, lc stands for the good and the true and 
the beautiful in art. Its " Talks with Architects " bring 
its readers in immediate touch with the leading archi- 
tects of the day. Its descriptions of houses are brief 
but compact with information. Its departments consti- 
tute a "review of reviews" summary of current com- 
ment, suggestion and help in alt matters relating to the 
construction of the home, its decoration, equipment, 
and use. 

Editorial Articles: "Women and Architecture," 
"Fake Houses," 'The Family and the House," "The 
Style of the House," " Building the House," "Original- 
ity in Design." 

Departments: "The Household," "The Garden," 
"The Summer House," " Wall Papers," "Legal Notes,'' 
"The Houseboat," "Plumbing." "New Building Pat- 
ents," "Lights and Lighting," "The Kitchen," "Fur- 
nishings," "Fire Protection," ''Sanitation," "The 
Camp," "The Yacht," "The Flat," "Furniture." "New 
Books," "The Floor," "Stable Lore," "Decoration," 
" Heating Talk," " The Nursery," Publishers' Depart- 
ment. 

Scientific American Building monthly con- 
tains, each month, fourteen large pages of original 
photographs and plans of dwellings, houses, gardens, 
country estates, and buildings of moderate price, to- 
gether with a cover beautifully printed in tint. The 
illustrations are all made from photographs taken ex- 
pressly for the Magazine and are printed with every 
advantage of the printer's art. The plans which accom- 
pany most of the illustrations present a complete synop 
sis of each subject and are a unique feature of this valu- 
able Magazine. Careful and concise descriptions ac- 
company each illustration. The illustrations include 
photographs of exteriors, interiors, and details, views 
of gardens and ornamental adjuncts to the house. No 
expense is spared to make this Magazine the leading 
periodical of its class and of the utmost practical value 
to its readers. 

Price of semi-annual bound volume. $2.00, mailed. 

We also supply a bound volume containing all the 
numbers for 1903 ; price, $3.50, by mail. 



FOR SALE BY 

MUNN ®. CO. 



361 Broadway 



New York City 



AND ALL NEWSDEALERS 



© 1904 SCIENTIFIC AMERICAN, INC 



March 5, 1904. 



Scientific American 
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■ TAUGHT BY MAIL. 



Writs for our Free Illustrated Book. 

"CAN I BECOME AN 

EliECTRICA I, ENGINEER ? " 

We ttach Electrical Engineering, Electric Lighting', 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by mail. 
Institute indorsed by Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 
240-243 VV. 38d St. New York. 




Dept. A, 



ONE 
PENCIL 



won't answer all pur- 
poses. Some are soft, 
some hard, some me- 
dium, some thick, some 
thin — which shall I 
use? 



Dixon's Pencil Guide, a 32-page book. 
Indexed by vocations, correctly indicates 
the right pencil for your use. Szntjree. 



Department W, 

Joseph Dixon Crucible Co. 

Jersey City, N. J. 



RADIUM AND THE RADIO-ACTIVE 

Substances. No better or clearer scientific account has 
been published than that contained in Scientific 
American Supplement 1 4 '29. The paper presents 
all that is at present known about radium and the radio- 
active substances. Price 10 cents, by mail. Munn & Co., 
361 Broadway, New York City and all newsdealers. 



What Is Daus' Tip-Top? 




TO PROVE that Daus' "Tip-Top" 
the best and simplest device for making 
100 copies from pen-written and 50 
copies from typewritten original, we will 
ship complete duplicator, cap size, 
without deposit, on ten (10) 
days' trial. ^^ 

Price #".50 less 5 PJ 
tradedlscountof *f» Wet 
SSK per cent, or C*T 



The Felix F. Daus Duplicator Co., Daus BIdg, 111 John St., New York 



AN ENGINEER'S LIBRARY. 

p.Ti absolute Encyclopaedia for Engineers or for Steam 
C«fci'*» electricians, Firemen and Machinists, is the 

HANDBOOK ON ENGINEERING. 

By HKNRY C. Tl'LLEY. 
Third edition, enlarged and revised, 5,000 copies, now 
ready. Sent aov where on receipt of price, $3.50 — 
money back if dissatisfied. 900 pages. 400 tine illustra- 
tions. Thoroughly reliable and practical. Handsomely 
bound in leather and gilt. Pocket-book form. 
H. C. TULLE Y «fc CO., 
1060 Walnwrlght BIdg., St. LouU, Mo., U. S. A. 



THE 



DRAFTSMAN 



Is devoted to the interest of draftsmen of 

every class and of special value to students 

in engineering and drawing ■ 



A MONTHLY PAPER 

10 cents a Copy 



$1.00 per Year 



107 The BecKman Building 
CLEVELAND &■ OHIO 



THE INTERNAL WORK OF THE 

Wind. By S. P. Langley. A painstaking discussion 
by the leading authority on Aerodynamics, of a subject 
of value to all interested in airships. Scientific 
American Supplements 946 and 947. Price 10 
cents each, by mail. Munn & Company, 361 Broadway, 
New York City, and all newsdealers. 



V Telescopes 

J J \ We supply equatorially mounted 

/ \ Astronomical Telescopes 

i \ for amateur purposes. Our 

/ \ OBJECTIVES 

* ^ are absolutely guaranteed 

to be optically perfect. 
GUNDLACH-MANHATTAN OPT. CO.. Rochester, N. Y. 




COSTS 25 RENTS 



LASTS 25 YEARS 



Solid Herman Silver. Trims, Files and Cleans the nails with 
either hand Don't take imitations. Sold everywhere or 
by mail for g5c. Money back if you want it. ' Manicure 
Book, *"A Handy Hand Book of the Hands"— 
complete instruction on the care of the hands and nails. 
Sent for live 2c. stamps. 

Klip-Klip Co., £56 Clinton Ave. S., Rochester, N. Y. 



Wire stretcher, Bockworth & WuiiSteln... 752,948 

Wrench, C. W. Thomas 752,811 

Yarn controller, S. W. Wardwell 752,813 



DESIGNS. 

Candelabrum, A. Stettin 36,814 

Charm or similar article, S. Williams 36,811 

Comb, F. W. Grell 36,824 

Cross, F. Hlnderer 36,812 

Dish, J. Maddock 36,816, 36,817 

Dish, covered, J. Maddock 36,815 

Doily or similar article, Lankford & Keith.. 36,823 

Fabric, F. A. Arbenz 36,822 

Hammock cloth, D. W. Shoyer 36,821 

Radiator section, S. B. Waters 36,820 

Sign frame, J. I.. Dawes 36,818 

Stove, heating, F. W. Law 36,819 

Tableware, bas-relief border for metallic, A. 

Steffln 36,813 



TRADE MARKS. 

Antipyretic, Farbenfabriken of Elbcrfeld 

Co 42,140 

Antiseptic p»\vder for certain named dis- 
eases, D. W. Roes 42,185 

Ball, base, C. Disch 42,147 

Beverages having tonic, appetizing, and 

stimulating properties, compounded, L. 

D. Gardner 42,122 

Boots and shoes, leather, G. Leal 42,101 

Boots, shoes, and slippers, leather, Eichen- 

green & Co 42,100 

Bread, biscuits, and cakes made of dried 

bananas and cereals, W. A. Jones 42,112 

Candy, Murbach Company of Baltimore 

City 42, 1 14 

Candy kisses, Wilder & Buchanan 42,115 

Cards, playing, C. C. Meriwether 42,094 

Coffee, artificial or substitute, Javril Co . . 42,119 
Cream, evaporated, Van Camp Condensed 

Milk Co 42,117, 42,118 

Drilling, sheeting, and jeans, American 

Trading Co. 42,095 

External applications, certain named, Dr. 

A. C. Daniels (incorporated) 42,138 

Flour, wheat, Washburn, Crosby Co 42,103 

Flour, wheat, Thornton & Chester Milling 

Co 42,109 to 42,111 

Grease or lubricant in solid form, H. D. 

Smith 42,106 

Gum, chewing, Frank H. Fleer & Co 42, 1 1 ."5 

Hats, Waring Hat Manufacturing Co 42.098 

Hats, men's, Kleinhans Co 42,096 

Hats, men's, L. Kline & Co 42,097 

Heart stimulants, diuretics, and eliminants, 

Cor-Ago Co 42,134 

Ice cream and frozen puddings, Hauff Ice 

Cream Co 42,116 

Insecticides and compounds for preventing 

injury to trees, L. L. Blakley 42,136 

Knives, pocket, Hockaday Hardware Co.... 42,151 
Lamps and their parts, acetylene, Britelite 

Lamp Co 42,155 

Manifolding devices, Westenhoff & Co 42,153 

Medical preparation for cure of certain 

named diseases, Bremner Extract Co.. 42,132 
Medicine, certain named, Moller & Linsert.. 42,128 
Medicine, certain named, Pineule Medicine 

Co 42,129 to 42,131 

Medicine for relief of headache, Garfield 

Tea Co 42,126 

Medicine for relief of indigestion, Garfield 

Tea Co 42,127 

Medicines for treatment of diseases of cats, 

C. I. Bickum 42,137 

Metal scouring and polishing powder, certain 

named, Abrazine Co 42,105 

Mineral water, R. G. Melson 42,121 

Opera glasses, field glasses, and telescopes, 

Geo. Borgfeldt & Co 42,145, 42,146 

Overshirts of all kinds, men's and boys', 

Rosen & Herman 42,102 

Pantographs, O. Sonne 42,144 

Paper, writing, packing, and cigarette, A. 

O. Meyer 42,093 

Perfumes in liquid and powdered form, E. 

Palmer 42,107 

Plasters, porous, Bauer & Black 42,143 

Razors, N. Hatem 42,148 

Razors, C. F. Ern 42,150 

Remedies for cure of certain named dis- 
eases, Abbott Alkaloidal Co 42,124, 42,125 

Remedies for treatment of certain named 

diseases, George H. White, Incorporated 42,123 
Ropes, cords, twine fiber, twine, and binder 

twine, International Harvester Co. of 

America 42,103 

Salve and ointments of witch hazel or hama- 

melis, Lanman & Kemp 42,142 

Signs, illuminated, Clark & Gille 42,154 

Sodium, silicate, Grasselli Chemical Co. . . . 42,139 
Steel, bar, sheet, or forged, P. F. Hogan . . 42,156 
Succedaneum for atropin, Farbenfabriken of 

Elberfeld Co 42,141 

Tea, C. A. S. Jessop 42,120 

Uric acid solvent for certain named diseases, 

Dr. Haskins Co 42,133 

Waists, dresses, skirts, and wraps, ladies', 

Queen Manufacturing Co 42,099 

Washing compound, F. Harrison 42,104 



Weryq rated metals 

I J FOR ALL USES. MADE AS REQUIRED. 
lHARRINGTON&KlNG PERFORATING ©..CHICAGa 




The Franklin Model Shop. 

Experimental work for inventors: any- 
thing in metal from a single piece to a 
complete working model. Apparatusfor 
colleges. Exhibition models. Introduc- 
tion samples of patented articles. Spe- 
cial tools for making metal novelties. 
Inventions perfected. Drawings and de- 
signs worked out, from inventors' ideas. 
Send for circular 9. 

PARSEI^L. & WEED, 
129-131 West 31st Street. New York. 



MODELS tfCrflCAGG MODEL WORKS 

V^JiMS!:Jb^f,m "' / ^' £ mad/son stcmcabo, ill 

CSTAB/.WSM&D /8S_7'2£L white tor catalogue of model supplies. 



pull nppC of Special Machinery. Models, 
DUILUlIiO Experimental work. Inventions devel- 
oped. The FENN-fSAJJLER Mach. Co., Hartford, Conn. 



li SPECIALISTS-! 

COUNTING, VOTING.SE.OT & 
SPECIAL, MACHINERY. 

.•:.:: ghant machine co. -•■■•-': 

: . HHmGEPOHT, cony. ■ ■•.■■:■ 



LABELS. 

'Aunt Rhody's Liniment," for liniment, 

M. B. Reynolds 10,776 

'Day's Violet Enamel," for a lotion, W. 

L. Shoemaker 10,775 

'Epi," for medicine, W. E. Martin & Son.. 10,773 
'Eyelene," for eye medicine, H. C. Wise.. 10,768 
'Galvin's Cough Syrup," for cough syrup, 

W. M. Steever 10,774 

'Holstein Brand," for butter, Illinois 

Creamery Co 10,765 

'J. L. Howes' Balm," for medicine, J. L. 

Howes 10,771 

'J. L. Howes' Magic Relief," for medicine, 

J. L. Howes 10,772 

'J. L. Howes' Remedy," for medicine, J. L. 

Howes 1 0,770 

'Kremelite," for medicine. W. B. Davis.. 10,769 
'L'Union Fait La Force," for hats, Crescent 

Hat Co 10,763 

'Parsifal Rye," for whisky, A. A. Wolf 

& Co 10,766 

'Poindexter's Tonic," for medicine, A. A. 

Poindexter 10,767 

'Probilin," for pills, K. Weinreben 10,778 

' 'Unguntum' Ascepticine," for ointment, 

Ascepticine Chemical Co 10,777 

'United We Stand. Live and Let Live," for 

hats, Crescent Hat Co 10,764 



PRINTS. 

'Lycoming Rubbers," for rubbers, United 

States Rubber Co 905 

'Mary and Her Little Lambs," for wall paper, 

Lawrence & Button 903 

"Men's and Boys' Apparel," for apparel, Tal- 
bot Company 904 

"What Else — Please?" for flour, Washburn, 

Crosby Co 906 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date he 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway* New York. 



DIES, TOOLS, MODELS and Special Machin- 
ery, Metal Specialties and Stampings manufactured. 
HOEET & MOORE, 85-87 Fifth Ave., Chicago, III. 



STIMULATION without IRRITATION 

Means New Life to the Scalp. 

The Evans Vacuum Cap gives the scaip a 
thorough massage and encourages a free 
and healthful circulation without rubbing 
and without the ust of drugs or irritants, 
it will stop hair from falling out and re- 
store a normal growth where live follicles 
exist. The Cap is used about ten minutes 
twice a day and its eiftcts .ire pleasant from 
the very beginning. We will lefund your 
money in full if results are not satisfactory 
after a thirty days' use. Call on or address 

EVANS VACUUM CAP CO. 
St. Louis Office, Fullerton Building. 
_____ New York Ofi'Ice, 1300 Broadway. 

iSOTft: — i'o those wnu liiid it convenient to call at our offices we will 
give a sufficient number of demonstrations free to satisfy them as to the 
merit of this appliance. 




GROUND FLOOR 
PROPOSITION 

We own a patented device which will revolutionize 
existing methods of ventilation, Humidification and 
Refrigeration. Scientifically correct. JNo competition. 
We will sell a limited number of treasury shares. Small 
capitalization. All common stock. No Bonds. No 
Mortgages. Write for particulars. 

REGENERATED COLD AIR CO. 
147 Milk Street Boston, Mass. 



S200. A MONTH 

One reliable man or woman in each county 
as manager, to exhibit, take orders and ap- 
point agents for Harrison's Oil-Gas Stoves 
for cooking and heating. Wonderful in- 
vention. Automatically gen- 
erates fuel gas from kerosene 
,01!. Miniature Gas Works. Ab- 
solutely safe. Enormous de- 
mand. Thousands sold weekly. 
Cheapest, cleanest, safest fuel. 
J Customers delighted. Oata- 
f/ logue FREE. Write today. 
World Mfg. Co.. 5576 World Bldjr., Cincinnati, O. 




Export Trade 

How to Secure and How to Hold It 

Valuable hints on how to secure Export 
Trade sent gratis on request. Address 

EXPORT EXPERT 

Box 7»3. New York 



DRYINC MACHINES. 



S. E. WORRELL, 
Hannibal, Mo. 



JERRYS 



Seeds 

more — yield more- 
save all experimenting — 
save disappointments. 43 
,-ears the Standard Seeds. 
old by all dealers. 1904 
Seed Annual postpaid free, 
to all applicants. 

D. M. FERRY & CO., 

Detroit, Mich. 





GAS ENGINE DETAILS. — A VALUA- 

ble and fully illustrated article on this subject is con- 
tained in Supplement No. 1292* Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 




50 



BULBS 

25 Cents. 



Will grow in the house i 
f or out of doora. \ 

Hyacinths. Tulips, 

Crocus, FuchsiaB, 

Oxalis, Jonquils, 

DaffodilB, Dewey Lily, 

Tuberoses, Gladiolus, 

Chinese Lily, Begonia. 

Gloxinia, Lilies of the __™.„ 

Valley— all postpaid, 25C. in Btamps or coin. 

As a premium with these Bulbs we will send 
KtEEagiant collection of flower seeds — over 200 varieties 
Address, Hillside Nursery, SomerviUe* Mass* 




SPECIAL LOW RATES VIA THE NICKEL 
PLATE ROAD 

to points in the West and Southwest. One way Colonist 
and round trip Homeseekers' tickets on sale first and 
third Tuesdays of each month to April inclusive. See 
local agents, or write R. E. Payne, General Agent. 
Buffalo, N. Y., or A. W. Ecclestone, I>. P. A., 385 Broad- 
way, New Vork. 



CflH'T AUCTION SALE CATALOG GUNS 

OU» I Pistols, Military Goods (Illustrated), 15c, 
mailed 6c. stamps. F. Bannerman, 579 Broadway, N. Y. 



SPECIAL MANUFACTURING. ' r 

DIES and STAMPINGS TO ORDrER. 

spec'l MACHINERY-MODELS-EXPERIMENTAL VR)RK 

DROP FORGING DIES AND DROP FORCINGS. . 
HARDWARE SPECIALTIES etc.MAMF'D. TO ORDER. SEND SAMPLES 
OR DRAWINGS FOR ESTIMATES. WRITE FDR OUR BOOKLET. 

THE GLOBE MACHINE & STAMPING CO. 

970 HAMILTON ST., CLEVELAND, OHIO. 



Telegraphy 



Circular free. Wonderful automatictencher, 
5 styles, #3 up. OMXIUHAPII 

CO., 58, S» Cortlandt St., M. Y. 



Uf A N T E f|— White Metal Articles to Cast. Also 
ww •* I. I C II all kinds of Plating and Press-work. 
NATIONAL SHEET METAL CO., Peru, 111. 



PRINTS YOUR NAME. 




POCKET STAMP 20 C. 

□CM Aun DCMCII w w " 



PEN AND PENCIL. 



POSTmjff 



■ P^g^KoJ^ff^-- 1 



STAMPS OF ALL KINDS. RUBBER TYPE ETC. 

PERKINS RUBBER STAMP CO, S 50 NEW HAVEN.CONN 



[HI 



JiMHillJyW Corliss Engines, Brewers' 
and Bottlers Macbinerv. THB VII, TBR 
MFG. CO.. 899 Clinton S"t., Milwaukee, Wis. 



LIBHT MACHINE CONSTRUCTION 

a specialty. Inventions and ideas developed. Best 
equipment in the West. Dies and Models. 
MICHIGAN NOVELTY WORKS, Kalamazoo, Mich. 



National Supply Co., 835 Broadway, N.Y. 

Model Makes and Manufacturers of 
PATENTED ARTICLES, ETC. 



MODELS 



4 EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
E. V. BAILLARD. Fox Bldn.. Franklin Square. New York. 



MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Hmall Mach'y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 



AUTOMOBILE 



Pa r ts. We are p reuared to manu- 
facture gasoline engines, trans- 
missions, carburetors, pumps, lubricators, axles. Also 
complete gasolinecars. Sheet metal stamping, General 
machine work. Good facilities. 30 years' experience. 
OTTO KONIfi^LOW. Cleveland, Ohio. 



DRAWINO. Mechanical and Patent Office Drafting 
taught by mail. Write F. D. Lewis, 136 Liberty St., N. Y 



SPECIAL MACHINERY K^JS, 8?2g 

Costilo Machine Works, 60 Centre St., New York. 



f903 EDITION 



flll glK fflorld's fjghtiitg Ships 

(NAVAL ENCYCLOPEDIA AND YEAR BOOK) 

By FRED T. JANE, Author of the Naval War Game (Kriegspiel). 

Used as a text-book in European navies. The only 
absolutely correct and complete work of the kind published. 



OVER 3.000 ILLUSTR.ATIONS. 
CLOTH. PRICE, $5.00, POST TREE. 



414 PAGES. 
OBLONG QUAR.TO. 

PART I.— THE NAVIES OF THE WORLD: the Great Powers in Order of Strength; the Coast 

Defence Navies in Geographical Order. 
PART II. -ARTICLES ON NAVAL PROGRESS DURING THB LAST TWELVE MONTHS. With a 

special article on Warship Engineering by Charles de Grave Fells, n Inst C.E. 
PART III.— VIEWS AND OPINIONS ON NAVAL QUESTIONS. With a special article by Colonel V. 

U. Cuniberti, Chief Constructor of the Royal Italian Navy. 
PART IV.— SIGNALS AND SILHOUETTES (arranged in the same order as the Navies in Part I.). 

CONTAINS :- 
CONTAINS :- 
CONTAINS :- 
CONTAINS :- 
CONTAINS !- 

IT SHOULD 



■A photograph of every warship in the world; also a silhouette and a gun and armor dia- 
gram of each vessel. 



-The length, beam, draught, horse power, speed, coal supply, number and size of guns, 
thickness and disposition of armor of every warship in the world. 

Tables of the size, weight, velocity, energy, penetration, etc., of every gun of every navy 
in the world. 



-A series of chapters by noted Admirals, Naval Constructors and other experts of various 
navies, on vital questions of the day in naval construction, tactics, and strategy. 



■A comparative table (by the author) of the strength of the navies of the world— the most 
scientific attempt yet made lo classify the world's warships and navies as to actual fight- 
ing strength. 



BE NOTED that this work is from the pen of a naval critic and expert, whose reputa- 
tion is far-reaching on both sides of the Atlantic. It will be of fascinating interest to 
„hose who follow the course of naval development, and as a book of reference should 
find a place in every library. 



MUNN & CO., Publishers, 361 Broadway. New York. 
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WINTON/sRINGj 
Long live the 

Tf' . // 



THE WINTON MOTOR CARRIAGE CO.. Cleveland, U.S.A. 



Orient Buckboard 



The Leading- Styles Originate in Brockton, the Manufacturing 
Center of Men's Fine Shoes in this Country. Styles Originated 

tby My Expert Model Maker Are Copied Everywhere, ft 
W. L. DOUGLAS | 

Union &"% PA OTTi^VlT C Worth 
Made. ^J.DU Oili-FHrO, $5.00, 

have by their excellent style, easy-fitting and superior wearing qualities, achieved the 
largest sale of any $3.50 shoe in the world. They are just as good as those that cost 
you $5 to $7 — the only difference is the price. If I could take you into my factory at 
Brockton, Mass., the largest in the world under one roof making men's fine shoes, and 
show you the infinite care with which every pair of Douglas shoes is made, you would 
realize why W. L. Douglas $3.50 shoes are the best shoes produced anywhere. 

If I could show you the difference between the shoes made in my factory and those 
of other makes, you would understand why Douglas $3.00 shoes cost more to make, 
why they hold their shape, fit better, wear longer, and are of greater intrinsic value 
than any other $3.50 shoe on the market to-day. 

W. L.Douglas High-Grade Boys' Shoes, $2.00 and $1.75. 

Douglas uses Corona Coltskin in his $3.50 shoes. Corona 
Colt is concerted everywhere to he the finest patent leather yet 
produced. FAST COLOR EYELETS USED EXCLUSIVELY. 

W. L. Douglas has the largest men's $3.50 Shoe Mail Order Business in 
the world. No trouble to get a fit by mail. State size and width ; narrow, 
medium or wide toe ; with or without cap on toe ; kind of leather desired ; 
congress, lace or button. 25 cents extra prepays delivery. 

W. L. Douglas $3.50 shoes are sold through his own retail stores in the 
principal cities, and shoe dealers everywhere. No matter where you live, 
Douglas shoes are within yourreach. If you desire further information 
before purchasing, write for illustrated Catalogue. 

W. L. DOUGLAS, 157 Spark Street, Brockton, Massachusetts. 



America Leads 
the Shoe Fashions 
of the World 

and 

Douftds Shoes 
Lead America 



Model of 1904. With TWO SPEED. Price 8K5, 

Write for Catalogue. 
WALTHAH MFG. CO.. Waltham, Mass. 

"Lambert 



A "Wireless" Machine. 

"IWnlrnm in Mabel McKinley, the late Presl- 
iwuuuiii in dent i s favorite niece, says: "It is 
Parvr> ' ' a dwarf in size but a giant in its 
•. «.* t\j, -work," 

Price, complete $25. Descriptive booklet free. 
LAMBERT TYPEWRITER CO. 

1274 Broadway, N.Y. 86 La Salle St., Chicago 

Baker & Hamilton. San Francisco, Cal., Sales Agts. Pacific Coast 
Main Oflice and Factory, 79-83 Washington. St., Brooklyn, N. Y. 




Mil CH-BESLYSgi 



15 to 21 Clinton Street. 



Snowflake— Aromatic— Pine 
Scented Camphor Substitute 

ChemicaJ 

Camphor 

[TRADE-MAT. K] 

Pure, White, Recrystallized. 
In One Pound Packages. 

An effective and economical substitute 
for Camphor, Carbolic Acid and 
Tar Paper and other protec- 
tives against Sloths, Mil- 
dew and Infection. 
Prevents and de- 
stroys Buffalo 
Bugs and 
Mice. 

niDCPTinUC —Sprinkle LIBERALLY 
UlllbU I IUnO. among the articles to be 
protected, and wrap tight lyin_paper or put away 
in closet or chest. The CHEMICAL CAMPHOR 
will not injure the finest fabric if properly used, 
and the odor will quicklydisappear on exposure. 

2 POUNDS BY MAIL, 30 CENTS 

One pound replaces five pounds of camphor. 

THEODORE METCALF CO. 

BOSTON, U. S. A. 

New York, E. F0UGERA & CO. 
Chicago. PETER VAN SCHAACK & SONS 
San Francisco, REDINGTON & COMPANY 



i>unE£yEi 





COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLES andINFORMATION on APPLICATION. 



NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

THE 

Hanson & Van Winkle 

Co., 

Newark. N. J. 

92 William St., N. i'. 

30 & 32 S. Canal St. 

Chicago. 




For Hard -to -Shave Men 



The man with a tender skin and a tough beardma,y now shave 
i himself with comfort— a razor has been made for him. 

Theonly safety razor that is both safe and a real razor. It is 
■' The Real " Safety Razor. It permits trie correct draw cut. 
Cuts clean, smooth and even, has a rigid handle that gives 
better control of the blade than the folding handle of the 
ordinary razor. It is quicker and easier than any other razor. 

The safety device is adjustable to either hand. 

Very finest steel, full concave. 

Price $2 at dealers, or from us if dealer hasn't it. $2 re- 
turned if it doesn't work to suit you the first time you use it. 

GEO. W. KORN RAZOR MFG. CO., DEPT. F LITTLE VALLEY, N.Y. AgentsWantedBTerywhin 



THE REAL 

SAFETY RAZOR 



CHARTER 

GAS and GASOLINE 
For All Work. 

Stationaries, Portables, HoisLers, Pump- 
ers, Sawing & Boat Outfits. 

Send Jor Catalogue and Testimonials. 
State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. 




IFSSOP'S STEEL th bV s e t rv 

U>- FOR TOOLS, SAWS ETC. 

WB JESSOP A SONS L° 91 JOHN ST. NEW YORK 
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The Boston Bridge 
Whist Score Block 

The latest and best 

I Counter Each block 

5 contains one hun- 

~ dred sheets. Also 

- a complete set of 

Bridge rules. Post- 

l paid on receipt of 

twenty-five cents. 

R. W. Emerson 

&Co. 

220 Devonshire St., 

Boston, Mass. 



Sqviacbs Pety g e e ^ 

Easier, need attention only part of 
time, bring big prices. Raised in one 
month. Attractive for poultrymen, 
farmers, women. Send tor FItEE 
BOOK LET and learn this immensely 
rich home industry. 
Plymouth Rock Squab Co ..14 Friend St . Boston. Mass. 




The APPLE 




Saves battery troubles, attached | 
to any eas enjrine. Governors, £ 
Storage and Dry Batteries, Spark 
Coils, Plugs, Switches. Automatic 
Timing Devices. 

The Dayton Electrical Mfg Co. 
98 Reibold Bldg.. Dayton, O. 



ynatf* v 



Special Prices on 
I all the Best Tires 

You'll save money by getting your 

I new tires from us. Write us what 

I you want and we'll quo 

I prices that will prove It. 

POST ife EESTEB 




Scientific Disinfecting 

House. Stable. Kennel and Launch 

CarboNegusCledns 

To CLEAN is to KILL Germs 

Any druggist, 01 trial bottle 10c. by mail. 

I>r, A. C. DAXIKLS. 
Its Milk St., Boston, Moss. 












The renaissance of bicycling brings with it one of the 
finest mechanical devices invented since the beginning 
of this industry. 

THE TWO-SPEED GEAR. 

CHAINLESS BICYCLE 

Enables the rider, by a slight pressure of foot on pedal, 
to change from high to low gear for hill climbing and 
difficult roada. 



Eastern Department, Hartford, Conn. 

"Columbia" "Cle veland" " T ribune" "Crawford" 

Western Department, Chicago, 111. 

"Crescent" "Rambler" "Monarch" "Imperial" 

Catalogues free at our 10,000 dealers' stores, or any one 
Catalogue mailed on receipt of a two-cent stamp. 



Money. 



All varieties at lowest prices. Best Kaiiroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Sales, 
- Sewing Machines, Bicycles, Tools, etc. ?ave 
ListsFree. Chicago Scale Co.. Chicago, 111 



MICROSCOPES 



Our Microscopes, Microtomes, 
Laboratory Glassware, Chemical 
Apparatus, Chemicals, Photo 
Lenses and Shutters, Field Glasses, 
Projection Apparatus, Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De- 
partments Bound the World. Catalogs 
free. 

Bausch 4 Lomb Opt. Co. 

Rochester, N. Y. 
i New York Chicago Boston Frankfurt, G'y 



U. S. A. 



LIQUID PISTOL 




Guaranteed. Will stop the most 
vicious doe (or man) without per- 
manent injury. Fires and recharges oy 

illing trigger. Loads from any liquid. 

o cartridges require' . Over 10 shuts in 
oneloading. Valuable to bicyclists, unescorted ladies, cashiers, 
homes, etc. Retails for £>uc. Good margin to the trade. 

PARKER, STEARNS & SUTTON, 226 South St., NewYork 



»Su t-Fti, ling Pen 



"The Pen That Fills Itself" 

Dip pen in any ink well or any ink, press lever and operation is 
over. As a matter of cleanliness, comfort and convenience doivi 
you owe it to Yourself to learn more about this perfect pen ? 
If you will let us send you ourbeautiful new illustrated 
il will make you a CON KLIN enthusiast. 

US Madison Ave. 
Toledo, Ohio 
Represented in Great Britain by American Agencies, Ltd., 38 Shoe 
Lane, Farringdnn St., London, E. C: in Australia by Rae, Munn 
& Gilbert, 47 Market St., Melbourne. 



The Conklin Pen Go. 



EASIER. TO HOW 

Write , 
to-day 
for free 
catalogue ^^ 

Mvillins GaJvanized 
Steel Pleasure Boats 




ABSOLUTELY SAFE 



Price 

* 15-£fc. Ijoat crated 

1S29.00 



Made of steel. I'vactica 
Cannot leak. Require ; 
parks. Guar ant ted. Ei 

w. 



v indestructible. Air chamber each end. Cannotsink. 
catilliin^. Ideal boat for f.nmily use, summer resorts, 
ecially valuable at summer resorts, for family boating. 



H. MVLLINS, 384 Depot St., SALEM, OHIO 



SAVE ONE THIRD 

By Buying of the Makers 

We are actual manufacturers— not a commission house. 
We can and do save our customers one third on retail prices 
by selling direct to user and cutting out all dealers' profits. 
All our goods carry our guarantee. Our free illustrated cata- 
logue shows a greater assortment of carriages and harness 
than any dealer can show you. Send for it. 

THE COLUMBUS 
CARRIAGE AND HARNESS COMPANY, 

COLUMBUS. OHIO 





JVL 



Protect Your Life 
and the Lives of Others 

The only dependable coaster brake. Durable 
and safe always. Specify it. Not an experi- 
ment. Send for literature to-day. Thous- 
ands in use. 




Trade-Mark 

ECLIPSE MACHINE CO., Elmira, N. 



NEW ENGLAND WATCHES 

J^JOCREY 




Eight Size Watch, Niefeel Silver, 

Non-magnetic, suitable for every 

clime. Picture Dials, assorted or 

regular Arabic and Roman. 

All sizes and styles of watches for 

export. 

The New England "WatcH Co. 

NEW YORK OFFICE: LONDON OFFICE: 

37 «¥• 30 Maiden Lane 7 Snow Hill 



PRESIDENT SUSPENDERS 



Comfort and service. 
Any shop or by mail. 



Guaranteed — "All breaks made good." 50c and $1.00. 
C. A. EDGARTON MFG. CO.. Box 222. Shirley. Mass. 
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